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NOTICE. 

It has been found desirable to present the information contained 
in this issue of the Bulletin in different sections so that the subject 
matter in which the reader is interested may be more accessible, it is 
hoped also by this arrangement to create a greater interest in each division 
and thereby to induce planters to become contributors in those sections to 
which they have given special attention, and about which they have 
probably accumulated a large amount of useful information. 

In the last issue original contributions, signed by the authors, 
appeared and the signatures add considerably to the value of such con- 
tributions. Others appear in this issue, and it is hoped that the number of 
this useful class of contributors will increase. 

The addition of another class is also invited. These can render valuable 
assistance in the work of editing by abstracting from other publications 
anything that may appear to be deserving of reproduction in the Agricul- 
tural Bulletin. In every case the source should form part of the com- 
munication. All contributions should be addressed “Department of 
Agriculture,’^ 

In the present issue a good deal of attention has been paid to. 
Statistics- a very useful branch of agricultural information which has 
hitherto received but little attention. 

The Bulletin wall be issued in future under its present more 
appropriate title. 

P. CAEMODY, 
Director. 


THE BOARD OF AGRICULTURE. 


The Board by its members appointed by the Governor represents the 
principal industries of the Colony. It has control of its own funds which 
are raised from the exports of Cacao, Sugar and Coconuts. These funds 
will be chiefly employed for the purpose of providing a Staff* of Experts tO' 
investigate any diseases that require special attention, and which an indi- 
vidual Planter would be unable to undertake either on account of the 
expense, or the want of expert knowledge. The pre»sent Expert Staff will 
consist of an Entomologist, a Mycologist, and Agricultural Inspectors. In 
addition to reporting on specimens sent to the Central Office, they will 
make personal visits to estates or districts whenever it is advisable to do so, 
and during tliese visits Planters will be shown the best methods of pre- 
paring and a|>plying fungicides and insecticides, and of treating diseases 
generally. The [jrincipat work of the Inspectors will be to report the 
presence of diseases, and to instruct Planters in the Practical methods of 
Sanitation and cultivaticn. The Inspectors appointed are required to 
possess considerable experience in cacao cultivation and. they have been 
selected from the most suitable candidates. 


THE DEPARTMENT OP AGRICULTURE. 


The Department has for some months past been under going the 
necessary preliminary processes of organisation. The several Depart- 
ments of the service connected with agriculture are now linked together, 
and co-operating with each other, and with the Officers of the Board of’ 
Agriculture will be able to deal comprehensively with every problem likely 
to' arise.'. ■' 

The Department remains a jmrely official body, advised by tbe Board 
ol A g.ri Gill t lire on imp ortaat matters. . 



■ G- ■ 

"WliUe efforts will be made to give Planters every assistance in Ag|.i' 
culture in all its branches ; it is obvious that the success . of the I)epa:#r 
in en t niust largely depend on the co-operation of the Planters. A small 
expert staff will be sufhcient at present to deal with Agricultnral problems 
if the planters wall provide the materials requiring examination and which 
come to their notice in the discharge of their daily duties. Planters are 
therefore invited to forward specimens of plants diseased, or supposed to 
be diseased, of insects or birds causing injury to crops, and of any sub- 
stances wdiich, in their opinion, are deserving of investigation- These 
specimens will be conveyed free by post if addressed to “ The Director, 
Department of Agriculture,” but not otherwise. Specimens should not be 
addressed to any indlddual by name, as this course often results in delay. 
All specimens should be accompanied by a short statement of the observa- 
tions made by the sender as to the nature and extent of the injury caused. 

At the Central Office there will be permanently exhibited specimens of 
the local plant diseases at present known, sqid of insects injurious to culti- 
vation. Planters of all grades are invited to inspect these, and make 
themselves acquainted with their appearance, so that they may be able to 
recognise them should they be present on their estates. The remedial and 
preventive methods of treatment will also be explained. In the present 
issue of the Bulletin a brief summary’' has been given of the diseases of 
Cacao and Sugar. 

At this office there wall also be established a Bcference Library of 
Books and Periodicals which may be consulted. Arrangements wall subse- 
quently be made for lending books to Planters. 

All applications for information will receive early and careful 
attention. 


BULLETIN OP AGRICULTURAL INFORMATION. 


This Quarterly Bulletin is distributed gratis to bona fide Planters in 
Trinidtid and Tobago, and consequently reaches the most prominent men 
connected with every estate in the Colony. These are large purchasers of 
estate supplies, and advertisements in the Bulletin w^ould probably prove 
of material assistance to them in selecting the most suitable implements, 
machinery, spraying machioes, building and fencing materials, fertilisers, 
fodder, veterinary supplies, carnages, carts, harness and other Planters’ 
requisites. 

The local circulation of the next issue will be approximately 1,000. 

It is proposed to offer spaces for advertisements at tlie following 
rates, payable in advance to the Manager, Government Printing Office. 

Selected pages ... ... ... -HO per page. 

Ordinary „ ... ... ... $ 5 ,, 

Applications for space in the next issue should be sent in as early as 
possible. 


1. The Office, Herbarium and Nurseries at St, Olair, are open to the public on week 
days from 8 a.m. to 4 p.ni., excepting Satnriiays when the office is closed at 1 p.m. 

2. Planters and all interested in Agriculture, Horticulture and Botau)'’ are invit&cl 
to make full use of the Department. 

8. Advice may at all times be obtained by correspondence. 

4. Wednesdays and Fridays are especially reserved for interviews with Planters 
•and others seeking information on Agricultural matters. 

5. The services of trained Gardeners able to graft, bud, pot, etc., may be 
obtained on application at prices varying from 30 cents to 50 cents a day and travelling 
expenses. 

6- To avoid delay, all letters should be addressed to : The Superintendent, 
Experiment Station, St. Clair, Port-of-Spain. 
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Section I.-SUGAR. 

31. —Exports of Sugar and Sugar Products since 1900. 


Yeah. 

Sugar. 

Molasses. 

Hum. 

Bitters. 


Tons. 

Gallon.^, 

Gallons. 

Gallons, 

1900 

40,619 

777,000 

57,600 

37,000 

1901-2 

45,254 

482,000 

178,000 

32,000 

1902-3 

47,259 

301,000 

213,000 

39,000 

1903-4 

40,384 

328,000 

127,000 

28,000 

1904-5 

47, .578 j 

508,000 ' 

85,001) 

30, ODD 

1905-0 

3(5,241 

273,000 

744 

33,000 

11)06-7 ... 

45,004 

426,000 

219,000 ! 

35,000 

11107-8 

46,270 

525,000 

185,001) 

35,000 


32.— Where our sugar goes. 


IlEiuon. 

Great Britain. 

U. 8. A. 

Other Colonies. 


Tons. 

Tons. 

Tons. 

1S81 ^-5 — annual av e:t'ag'e. . 

25,550 

28,130 

1,912 

1886-90 

17,555 

36,450 

310 

18111-05 

21,471 • 1 

26,373 

420 

18911-1900 „ 

23,990 

24,090 

1,274 

1901 -2-1005- (i „ 

24,443 

' 

10,852 

8,047 (Canada : 

[chiefly.) 

:l006-7 

23,945 

143 

20, 1)05 „ 

1007-8 

0 

. 23,721 ! 

121 

22,340 


''Ilie foregoing figures slicnv that the exports of sugar to Groat Britain are nearly 
coiLstiuit, and that •while the exports to the United States liave decreased considerahly^ 
tlie exports to Cirnada ha,ve increased considerably. The exports to Canada now equal 
those to Great Britain. 


S3.— Seedling Canes. 

About 1,200 seedling canes have been received from British Gruiana 
and have been planted in the best part of the St. Clair Station, 

The following are the numbers of the varieties B, 116, 145, 366, 625, 
2468, 3956, 4397, 4806 . 

When tested here, the best of . these varieties will be distributed among 

the estates. 



8 


Section I .—SU QAB/^'—Gontinued. 


The following average yields of saccharose in tons per acre per anmiiii 
from 1902-1907 (6 crops) have been obtained for some of the above canes : — 


No. 116 
„ 145 
„ 625 
3956 


3*74 tons. 
4-48 „ 
4‘75 
3-80 „ 


D 625 is grown in British Guiana to the extent of 4,500 acres. 


34.— 'Waste products of Sugar-Cane. 

A great deal of attention has recently been paid to the hitherto waste 
products of the Sugar-cane. The conversion of niegass into paper by Mr. 
Bert de Lamarre at Orange Grove factory has attracted serious notice in 
every country interested in Cane-growing, and iiiquhies have been received 
from Cuba, India, Jamaica and other places for particulars and specimens. 
The paper mill is now turning out ten tons of commercial paper daily, and 
is capable of a much greater output. 

Wax, another W’aste product, was referred to in the last issue of the 
Bulletin. An. application for a local patent has been filed, and the fol- 
io-wing paragraphs have been selected to show the nature of the process 
used, and the claims made, by the inventor. It appears probable from this 
new era of activity that science may render so much assistance to Cane 
growers, that competition with Beet sugar will be less feared in the 
future : — 

Extracts from Mr. Abraham Wynberg’s Patent. Paragraphs 36-40. 


The manufacture and production of wax, or fatty substances^ 
from sugar-cane, or filter press-cake, or other residues of sugar-cane, 
whether the wax or fatty substances be refined and bleached, or not, and 
with, or without, the recovery of otherwise waste sugar, substantially as 
hereinbefore described. 

The obtainment of wax, or fatty substances (and also, if required, 
of sugar) contained in the filter press-cake, or other residues of the cane- 
sugar industry by grinding, drying and dissolving in a solvent, such as 
ether, alcohol, carbon -disulphide, tetra-chlormethane, benzine, or other 
suitable liy civoearbon. 

The refining and bleaching of wax and fatty substances, obtained 
according to either the preceding claiming clauses by treating the wax, or 
fatty substances, with nascent chlorine, or a bleaching earth, or both. 

In connection with the process in accordance with the preceding 
claiming clauses, the decompositions and separation of the wax, or fatty 
substances, into a soft, saponifiable, body of light colour and into a hard 
and unsaponifiable body of darker colour, substantially as hereinbefore 
described. 

As new articles of manufacture, the waxes, or fatty substances, 
obtained as hereinbefore set forth and claimed. 


35.— Cane Farming*. 

Steady progress is maintained in this branch of the Sugar industry. 
There were last year 11,541 cane farmers, the East Indians being in a 
majority of 300. The minimum price has been raised to 9/- a ton. This 
and the liberal prizes offered to cane-farmers by local proprietors at the 
annual Agricultural Shows, should place cane-farming on a more permanent 
and profitable basis. The various judges have reported very highly of the 
work done by farmers who have been awarded prizes ; and those farmers 
who have been awarded the additional prizes in each district have every 
reason to be proud of their position of superiority. Men of this stamp are 
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'‘Section I,— SUG-AR.-— 

the back-bone of an agricultural community, and those planters who 
originated this method of recognising their merits are deserving of very 
great praise » 

The Wardens returns show that 18,576 acres are cultivated by cane- 
farmers, as compared with 47,070 acres of Estate canes. There appears 
to be therefore neaidy one-third of the total acreage in the hands of cane- 
farmers ; bnt there are reasonable prospects of this proportion being 
increased in the near future, and with advantage to the sugar industry. 

The cane-farmer has many lessons yet to learn in the art of cultivation, 
and it is sincerely to be hoped that awards of prizes will not lead him to 
' believe that he has nothing more to learn. 

It is very desirable that he should give his attention to the advantages 
which some varieties of seedling canes offer. And a study of the profits 
to be derived from the judicious use of mineral manures would well repay 
the labour which it involves. Pen manure has advantages, but it also has 
many disadvantages w’hich are not known to the cane-farmer. The 
Department of Agriculture will at all times be willing to render advice and 
assistance on these points. 


■Section II.~-CACAO. 


36.— Exports of Oacao since 1900. 


Year. 

Quantitjy. 

Y"ear. 

Quantity. 

,1900.,. 

30,383,000 lbs. 

1904-5 

40,753,000 lbs. 

190D2 

30,154,000 

1905-6 

48,116,000 

1902-3 

37,585,000 

1906-7 

27,570,000 ,, 

■1903-4 

36,154,000 

1907-8 

49,730,000 ,, 


37.— Where our Cacao goes. 


..PUBTOB. 

Great Britain. 

U. S. A . ■ 

France. 

Other Colonies. 


Ihs. 

lbs. 

• lbs. 

lbs. 

1 S8 1-5 Annual aver cage 

7 , 300,000 

1 , 500,000 

3,060,000 

60,000 

1886-90 ... 

8 , > 500,000 

3 , 400,000 

5,7CD,000 

220,000 

1891-95 ,, '... 

7 , 400,000 

5 , 200,000 

9,000,000 

520,000 

1896-1900 „ ... 

9 , 200,000 

6 , 700,000 

9,200,000 

l , 000 , OfX ) 

1901-2—1905-6 ,, ... 

8 , . 100,000 

14 , 500,000 

14,100,000 

1 , 700,000 

1906-7 ,, ... 

3 , 700,000 

15 , 100,000 

7,700,000 

90,000 

1907-8 » ... 

7 , 400,000 

16 , 700,000 

24,200,000 

50,000 


, While the ExportB 'to Great Britain are fairly constant, tlie Exports to the 
ITnited States tml France are mcreasing rapidly, . . . 
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Section 1L--CAC AO-'— ConHiined. 

S8.“~Shade, 

(Bobinson Crusoe.) 

All trees in their infancy, not excepting the wind-loving cocoimt |);iJiOs, 
seem to prefer overhead shade. In all the recent discussions on shade, 
this fact is admitted by all, bnt there is still a difference of opinion, as to the 
advisability of shade for old cocoa trees. 

If a planter said : “ There has been so much diverse opinion expressed 
“ on the qnestion of shade, I am at a loss to know whether to retain or cut 
“ out my shade, what would you advise ? ” Our reply would be — How do 
you prune your cocoa — for on that depends the, answer to the question of 
shade or no shade. If you iDrune your trees heavily, as is the general 
custom ill Trinidad, cuttmg o& all shoots, some secondary branches from 
each of the three primaries, then you require some overhead shade for the 
cocoa tree so pruned has not sufficient foliage to protect the tender flower. 
On the other hand if you prmie your cocoa tree very lightly, leaving a 
shoot from the fork, and one, or even two from the ground, and taking very 
little from the centre of your tree, then you require no overhead shade, for 
the tree has abundant foliage to protect itself. 

But the cocoa, if not in a naturally sheltered valley, requires protectiorii 
against wind, and each planter w-ho goes in for the light priming sy stein, 
mus«fc jiadge of the requirements of his trees according to the positioii of his 
cocoa field. In the open plains o-f Trinidad for instance, wind-bieaks will 
require to be denser and at closer intervals, than in places less exposed to 
strong winds. That overhead shade, preventing as it does, the entrance 
of sunlight and air, deprives the cocoa tree of crop there is no manner of 
doubt, as has been proved by the many and ample experiments which have 
been made in recent years. 

A.t the begimihig of June last, a cocoa field of acres, planted in 1902 
and shaded with Saman ivas deprived of its overhead shade, the Samans 
being lopped down to the fork. One row of Samans was left as a wind- 
break for the next 2|-acre lot wliich was shaded with the Bocare Tmmortel, 
and the Bocare was entirely cut down on the “ sudden death” principle. 
The cocoa trees on these tw^o small fields have been making new wuod 
ever since shade was cut out, and are now — January — full of crop in all 
stages, far exceeding the previous year, but the interesting part of tliis 
experiment is that the cocoa trees under the Samans left as a 
wind-break, have nothing like the amount of crop compared with 
those in the open, and yet these are the largest cocoa trees in the fie hi 
How'* what is the best “way to get rid of sha^le, “ suddendeath” as illustrated 
above, is very expensive especially in the case of Inimortels with spines, 
each hraiicli is lopped off, beginning at the top of the tree downwards to 
the fork, and then the main stem is felled, some are of opinion that this 
method of getting rid of shade is too much of a sudden shock to the cocoa 
tree ; in the ease above described no injury has resulted and if tJie cutting 
out be done at the beginning of the wet season “we think it can be done 
■with safety. The other method is “ lingering death” that is ring barking 
the shade tree, and is certainly much less costly to begin with, but we 
have had such smashing of the cocoa from the falling trees, especially the 
Bocare Iminor tel, that w^e are inclined to look upon “ sudden death” as 
the less costly in the long run. The Bocare rots more quickly downwards 
from the point of ring barldng, than it does above, hence when it falls the 
upper portion is comparatively green and heavy, and crushes everything 
down before it. The mountain Immortel on the "other hand, decays branch 
by branch from the top downwards and gives very little trouble. We 
have recently ring barked the Bocare above the fork, or at least ten feet 
up, tarrmg, or painting the barked portion with strong solution of sulphate 
of copper to prevent borers getting in, and “we hope by this method, the 
tree will die first from above the ring, we observe that several trees so 
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Section lL~~CACAO,-'-Ooiit{nued. 

treated are sending' out slioots below the ring, which points to the success' 
of the experiment. 

We are planting in our young cultivation several different Idnds of 
spineless shade trees, intending to lop them back at the age of say six- 
years, as a mulch for the cocoa, at six years our cocoa trees as a rule meet 
each other, and have sufficient foliage to protect themselves. Some of the 
sliacle trees we are trying are Albizzia Moluccana. A. Lebbek, named 
wo'men'’s tongues in Barbados, it is said to be able to resist the strongest 
winds, the seed pods make a rattling noise in the breeze, hence the iiame«. 
'Flamboyant, Cassia marginata, the spineless Immortel or Dadap G-lyri- 
cidia, the two latter grow very readily from cuttings, perhaps the best of 
the lot for mulching purposes is the Dadap. As to the spine Immortels 
never again ! 

We' have a considerable area of cocoa interplanted with the Castilloa 
rubber as a shade, this cultivation is about nine years old. If we had to 
do onr planting over again, wo would keep the rubber and cocoa in separate 
fields, not beeraise the cocoa has not grown as well under the rubber, as 
under the immortel for we can see no difiterence hut the shade is too much 
at 24 feet x 48 feet and to plant the rubber at 60 feet x 60 feet— -the nearest 
we consider admissible to allow the cocoa to bear as it should — means too 
long a distance for the tapper to travel to collect the latex, 

39.— Praningf, 

Should a Cacao tree have more than one main trunk '? 

W. E. Broadway, 

This brief note refers only to trees in fulhbearing. Views of men, 
•will change, I imagine, as we learn more of the metliods followed by intel- 
ligent and successful planters. Two exti*emes have come under my observa- 
tion within the past twenty years ; the precise way of retaining one 
trunk, or stem, allowing of no sucker (chupon or gormandizer), to remain, 
and (2) the retention of every chupon to establish itself, at its own sweet 
will, gradually resulting in one complete mass of stems and foliage hiding, 
or partly screening, the original trunk in their centre. Between these two 
limits there are the “come-betweens,” planters who permit from one to 
three ren&ias (suckers) whicli have sprung from the base of the mother' 
stem and which will, in time, develop roots to |)enetra,te down into the soil 
iuul so become, more, or less, independent of the original plant. Which of 
thes(^ systeum then is the best? I am pi’epared to say tliat, like the shade 
(lue-stion, this is muuiswerahle. What answers beneBcially in one place 
may not 1)(‘, satisfactory in another. Given healthy, well-balanced trees, I 
would prd’er to stick to that system where but one trunk is allowed to 
stand wiLh no sucker encumbrances about it. If, on the other hand, trees 
■\vevv. poorly slnijK'd, I would favour the custom of those who allow two to 
three re-news to stay vvitli the view that, in time, they would assist the 
parent in supplemerj ting the crop, and perhaps of replacing it altogether at 
a later time. If again tlie tree had beeome in a poor state of health 
tlirougli some cause, or the other, I would allow more suckers to grow 
selc3ctiiig finally the two or three strongest of them. This would end in 
the establishinent of two to three main sterns or trunks to Dhe “hole,”' 
instead of one only. . , . .. . , . . . . . . ^ , 

111 the liberal application of animal manures, the burial of quantities of 
green “ bush,” plenty of daylight above and proper drainage lie the secret 
of success. The bearing surfaces of a cacao tree callout for mr, aiulwitli- 
out a sufficient freedom in this respect no one, I take it, can seriously 
expect, a buinper crop of healthy, fully developed pods. Clean cuts, and 
the painting over of them while' fresh, are desirable details requiring close: 
attention. Alany a tree has been ruined through excessive pruning, and. 
great numbers deformed through the ignorance of the operator in the earlier' 
stages of , a tree’s career. 
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40 .“-Immortelle Trees. 

Nitrogen content of nodules and rootlets. 

At tlie request of Mr. J. Gr. de Gannes, who has sent in a supply of 
roots with nodules, analyses have been made for the purpose of determining 
the Nitrogen content of the nodules. 

It appeared desirable at the same time to compare the Nitrogen 
content of the nodules with that of the remaining part of the roots, and the 
results obtained are interesting. 

The following are the analytical results on the dry material : — 

Anauco. 



Ask. 

Ash. 

Alkaliuitf of. 

Total 

Nitrogen. 

Rootlets 

12'51 

(Kfid) 

0-38 

2-4!) 

Nodules 

12*5(> 

0-22 

4-09 

Rootlets 

13-15 

Bucare, 

0-096* 

2 -I!) 

Nodules ... 

13*35 

0-108 

4 '09 


In both cases the amount of Nitrogen in the nodules was considerably 
greater than in tie rootlets. The higher percentage of alkalinity in the ash 
of the Anauco variety is remarkable, and the analysis will be repeated when 
opportunity offers. 

It was suggested that the roots should be tested when the trees were 
flowering, and Mr. de Gannes kindly supplied fresh material. The fol- 
lowing results were obtained : — 

Percentage of Percentage of 

Nitrogen in Nitrogen in 

Rootlets. Nodules. 

Anauco (flowering) ... 2‘63 ... 3'8() 

Bncare „ ... 2-78 ... 4' 48 

In both kinds the Nitrogen content of the rootlets has increased 
■slightly ; in the Anauco there is somewhat less Nitrogen in the nodules 
when the trees are flowering — the reverse being the case with the Bucare 
nodules. The difference is not very, great however; but the subject is 
deserving of further investigation. 

It was observed in the samples received that the number of nodules on 
the Anauco roots were few’ in comparison with the number of nodules on 
the Bucare roots. This was particularly noticeable in the samples taken 
during the period of flowering- 

Section III.-OOOONUTS. 

41. —Exports of Goconuts and Ooconnt products since 1900. 


Yeak. 

Coconuts. 

Copra. 

Coconut Oil. 

Coconut Meal. 


No. 


Gallons. 


1900 , ... 

9,565,000 

£3,378 

12,584 

£ 63 

1901-2 ... 

10,242,000 

927,000 lbs. 

15,944 

£4 

1902-3 

10,397,000 

1,325,000 ,, 

25,885 

£116 

1903-4 ... , ... 

9,985,000 

2,470,000 ,, 

36,715 

285 ll)S. 

1904-5 ... . . ... 

10,554,000 

1,933,000 „ 

21,038 

113,260 „ 

1905-6 

' 11,037,000 

2,007,000 „ 

26,395 

180,086 „ 

1906-7 ... . 

13,089,000 

3,062,000 „ 

16,863 

42,583 ,, 

1907-8 

14,867,000 

2,319,000 „ 

12,342 

56,633 „ 



42.— Where our Coconuts go- 



Tile iiiereased ExiJorts to the United States are as remarkable as tlie decreased Exports to the United Kingdom, 
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43.— Where our Copra goes. 


Yjea'r, 

United 

Kingdom. 

!Fraiice. 

U. S. A, 

Germany. 

Ilollaiiid. 

l8|:sai]i. 

ll'OO... 



fl43 

£1,474 

£5 


lliOl-2 

053,459 lbs 

2,5331ba. 

93,432 lbs. 

33,331 lbs 

144,261 lbs 


1902-3 

1,037,485 „ 

40,280 „ 


122,267 „ 

125,199 „ 


1903-4 

1,313,201 ,, 

198,647 „ 

35,336 „ 

192,265 „ 

614,410 „ 

7,944 Ibi. 

1904-5 

1,340,357 „ 

348,978 „ 

8,920 „ 

89,954 „ 

144,838 „ 


1905-0 

1,520,000 „ 

328,000 ,, 


30,000 „ 

127,000 „ 


1906-7 

2,586,000 „ 

475,000 „ 





1907-3 

1,930,000 „ 

381,000 „ 

140 lbs. 
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44.-— Coconut. 

Notes on the sprouting, and on Copra and Coconut Oil. 

• No eyidence could be obtained of the* existence of a fat-hydrolysing 
enzyme in the “meat,” milk, and “foot” of the coconut. During the 
sprouting of the coconut, oil is lost by the “ meat ” ; it is not taken up as 
such by any other portion of the nut, but is either consumed to furnish 
energy for the growing y)lant or is transformed by progressive synthesis 
into sugar and, finally, into cellulose. Sugar is lost by the “meat” and 
milk, but a corresponding quantity is gained by the “ foot ” Six different 
nioukls, capable of hydrolysing and destroying fat, have been isolated f rom 
among the many organisms growing on rancid copra and coconut “ meat”;, 
this fat destruction is independent of bacterial action. Copra which had 
been acted on by moulds was found to have lost almost all its sugar,, 
whilst the only effect of bacteria was the production of a more or less 
disagreeable sour odour and the disintegration of the “meat.” 

The deterioration of freshly prepared coconut oil is produced by at 
least three entnely independent processes and may be divided into two 
distinct periods of time. The first, rapid decomposition of the fat is 
caused by moulds which are either pressed out with the oil, together with 
sufficient sugars and proteins for their growth, or, in the case of hot- 
pressed oils, enter the oil from the air. The action continues as long as 
there is sufficient nutritive material for mould growth in the oil ; it may be 
completely cheeked by filtration, preferably after heating to a temperature 
of 100°C. Towards the end of this first period, oxidation by the air sets 
in ; in extreme case.s, the oxidation may cause extremely rapid deteriora- 
tion, but can be entirely prevented by storing the oil in completely filled 
air-tight vessels. In addition to tlie two above-mentioned proeessos, 
slight hj'drolysis due to heat, moisture and free acids already present is 
constantly taking place, and there is reason to believe tliat some Irydrolysis 
is brought about by enzymes produced by the moulds. Liglit has no 
appai'ent effect on the oxidation by air of coconut oil . — (PJiiUfpine Journal 
of Science.) 

Section IV.-OTHBE FEUITS. 


45.— Exports of Bananas and Oranges. 


Ysae. ■' 

United 

Kingdom. 

U. S. A. 

Brance. 

Total 
Bunches 
an derates. 

Total 

Oranges. 

1906- 7 ... 

1907- 8 ... 

1908- 9 

! 

Bunches. 

1 15,600 

52,600 

Bunches, 

432 

2,360 

Bunches, ' 

‘“700 

16,000 

56,000 

91,042 

PackageB. 

2,256 

2,99.1 

Not 

ascertaineci 



Section IV.-OTHBR FRUITS. — Continued, 


The increase in the exports of bananas is very satisfactory ; and will 
-come as a welcome surprise to many. It works out at an average of 3,600 
bunches every fortnight, and should he encouraging to those who have had 
to overcome exceptional difficulties in their attempts to establish a market 
for this promising local industry. The trade is yet in its infancy; but the 
average prices realised are sufficient to warrant the recommendation that 
Bananas might ho more extensively grown, especially as a shade for Cacao 
in its early stages. Mr. Adie’s report which appears on this page is 
well worth consideration by prospective cacao planters. 

Once a fruit trade in Bananas is established, other fruits will be 
exported. Oranges and limes grow in profusion, and their quality is excel- 
lent ; avocado pears and grafted mangoes must for some time to come 
command fancy prices; and, with the cold storage necessary for Bananas, 
the other fruits could be carried at no great additional cost. The Banana 
trade, as a nucleus of a larger fruit trade in the future, deserves every 
encouragement and assistance. 


46.“Tlie Banana as a profitable Auxiliary Crop* 


Dear Sir, 

I am in receipt of yours of the 25th ultimo (No. 151), asking for some 
particulars regarding the cultivating of Gros Michel Banana as a temporary 
shade for cocoa, in view of growing them for export and as a hnaiicial 
auxiliary in establishing a cocoa plantation, and I have pleasure in giving 
you any information that may be of use to anyone desirous of working on 
the same lines as Mr. Meyer and I have done. 

Three years ago, having 200 acres of land to put in cocoa we were 
impressed with the idea of planting some variety of Banana that would.be 
of commercial value, and at the same time giving the necessary shade 
required for cocoa, and decided to plant [the Gros Michel in place of the 
Sucre lig (a fig very adaptable as shade, but of practically no market value) 
with the view of export to the English, market. After careful consideration 
of the scarcity and expensiveness of day labour in districts newly opened 
up, we decided to plant by the contract system, we supplying the plants 
and the contractors doing the planting, cultivating, and reaping the same, 
the remaining expenditure for transport, etc., being equally divided between 
both parties, and the nett profits divided. 

In the first instance the plants were acquired from the following 
Estates and at the following rates, and were from Jamaica stock : — 

River Estate ... at .‘$20 00 per thousand. 

Crtf/ifjniah ... at $25 00 ,, „ 

Ad. Augustine ... at $24 00 ,, ,, 

The transport of these iJants cost practically $10 00 per thousand, making the 
actual cost of plants landed on the estate, approximately, $33 00 per thousand. 

The bananas were planted the same distance apart as the cocoa— 12 ft. x 12 ft. 
and figures out at 302 plants to the acre as against the planting of Sucre figs-™12 ft. x 
6 ft. apart — 605 plants to the acre. 

The usual cost of the Sucre figs is $6 00 per thousand, so the difference of the 
initial cost jKn' acre of both varieties would be as follows : — 

Gros Michel Bananas— 302 plants per acre— $33 00 per 1,000— $9 66 
Sucre Figs , ... —605 ,, „ — $6 OO..,, —$3.63 


Difference in favour of -Sucre Figs 


$6 0.3 
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Section IV.~-OTHBE FRUITS. 

Tlie following is a copy of the account sales of Baiianas exported to 
England from January to 15th December, 1908, and represents nett profit 
per bunch at Port-of- Spain. The cost of transport from Estate to Port-of- 
Spain has still to he deducted : — 


January 

1,061 bunches — netted per bunch 

... 31 cents 

Pebniary 

i 47 ,, j. j. j, 

... 31 „ 

March 

61 i ,, ), f) 

... 31 „ 

April 

750 „ „ ,, ,, 

... 25 „ 

Ma^y 

iOl ,, ,, ,, ,, 

... 25 ,, 

June 

5^2 ,, 

... 43 ,, 

July 

302 „ „ „ „ 

... 41 „ 

Allgust 

935 ,, » „ „ 

... 51 „ 

?3eptember 

S90 ,, ,,,,,, 

... 52 „ 

October 

1,379 „ „ „ „ 

... 37 „ 

November 15th.,. 

. 2,140 „ „ „ 

... 37 ,, 


10,794 „ average per bunch 

... 36 „ 


This works out at an average price of about 36 cents per bunch 

Owing to the distance from the Estate to San Fernando (12 miles) the 
cost of transport is very heavy, and costs approximately to put on board 
Ship 12 cts. per bunch. This leaves a net profit to be divided between 
owner and contractor of 24 cts. per bunch. 

There is practically no sale for the enormous quantity of Sucre Figs 
that could be put on the local market, consequently large quantities are 
left to rot on the ground, and in many districts only from 1 to 2 cents per 
hunch can be realized on the spot. 

The time between planting and reaping of both varieties is practically 
the same (12 months) and the following comparative Estimate of profits, 
per acre may be of interest to you : — 

GrosMichelBanana— 302 bunches per acre at 24 cts. = $72 48 

Bucrc ,, 605 ,, ,, ,, at 2 eta. =• 12 10 

$60 38 

Less difference in original cost of Plants ... $ 6 03 

Difference in favour of Gros Michel per acre ... $54 35 

In conclusion I may state that the results alluded to in the account 
sales were not attained under favourable conditions as a market had to be 
established and this took both time and trouble, but I am of opinion tliat 
the future pr-ospeets are better than when we commenced and. any one 
desirous of establishing a Cocoa Plantation may find it worth, his tii,ne to 
take the growing of the G-ros Michel Banana as a temporary shade into 
serious consideration. 

J. Awe. 

Belle Vue Estate, 

12th February, 1909. 


47,~Citras Budding*. 

Botanic Station, Tobago. 

W. E. B,ReAi)WAY. 

The stocks are raised in the usual manner from seeds of the common 
sour orange. These are sown at first in beds, and when two or three 
inches high are taken up and transplanted into straight rows, 12 inches 
apart, and six inches from phant to plant. When a foot high, which will be 
when the> are some six or nine months old, they are lit to be, what is 
known in budding parlance, worhedyi.e., in a suitable condition to attach 
the bud to. The well-known cut _L (an inverted shaped letter T) we 
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Section IV.-OTHER FRUITS. — Continued. 

adopt is made near the ground into the supple bark, the bud inserted, 
and then the cut portion, with the bud in position, wrapped around with 
waxed tape teking care not to bind too firmly over the bud for fear of 

damaging it. The upper portion of the stock is, ai the smne cut- 

off close to wdiere the bud has been fixed. 

Eight days after the operaoion each ligature is unwrapped when it is 
fou3id that 10 to 11 have taken out of every dozen worked. It is iiuma' 

terial whether the stocks are partially or fully exposed to the sun. 

Budding done at this early stage allows lifting and potting far easier than 
if the stocks had become older and larger with a deeper lot of roots 
anchoring them to the ground. For the sake of encouragement we pay 
our boys one cent (halfpenny) each after the plants become established in 
bamboo pots. The results justify the small expenditure. 

Section V.-^GENERAL FORESTRY. 

48.—Maliogany Seeds. 

A large consignment of seeds from British Honduras is expected in 
April or May, 

They will he sold at cost price, !f|>l per 1,000. 

If the whole consignment is not taken up by planters, some will he 
planted at St, Clair, and the plants will be ready for sale from September, 
1909, to December, 1910. The price of plants will be $5 per 100. 

This is a favourable opportunity for planting up this valuable timber 
tree in spare lands. 

Section VI.-™-RUBBBR. 

49.—The Rubber plants of the Ivory Coast. 

The chief rubber-yielding plant of the Ivory Coast is Fmitum-m 
elasUca. The methods of obtaining and subsequently working up the 
latex from this tree tare such as to leave much room for improvement 
the addition of other latices to the Funhmiia latex is one of the practices 
to be dealt with, inasmuch as rubber prepared from such mixtures is con- 
sideral;)ly diminished in value. Ficus vogelii occurs as an epiphytic form, 
in the region of the sea coast, and the rubber obtained from it, wrongly 
called “liana rubber” is shipped from Blieron, Tabou, and Bereby. 
Coagulation is ofiected by allowing the latex to stand ; the rubber is of only 
medium quality, slightly tacky on the surface, and possessed of little 
elasticity and “nerve,” Four or five species of Lwmloljphm also occur 
including L. owariensis, which yields the best product. The latex is either 
allowed to coagulate spontaneously, or the coagulation is brought about 
by the addition of citric acid, salt water, etc. Olikmdra elasUca^ is also 
a valuable rubber vine. The latex from this is coagulated by prolonged 
heating, the clot obtained being afterwards kneaded with the hands. The 
rubber, which is at first almost white, and possessed of little elasticity, 
gradually darkens and becomes more elastic, OUtandra mgmifoUa and 
Jwri/oZm are tw^o new^ which yield good rubber, though, partly on 

account of the smallness of their stems, only in very small quantity. 

the richest stems of which contain only per cent, 
of caoutcliGUO, is of frequent occurrence. Of the large number of other 
plants which contain a latex, the only one to which attention is drawn is 
the large liana, Car^^odmus hirsuiUj from which “Accra paste” is obtained 
this product is unfortunately often used to adulterate rubber 

(“lumps.” ) — zV Chevalier, L’Agriculture pratique des pays chauds., 
Gummi-Eeit. , 
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50~Eubber Latex: 

Treatment to prevent darkening of the Lubber. 

The discoloration of (plantation) rubber, which is due to the action of 
an oxidising enziyme upon soluble organic substances allied to tannin, may 
be prevented by destroying the enzyme present in the latex, or in 
the rubber prepared from it, by the action of heat. The heat may be 
applied either (1) by passing steam into the latex until a temperature of 
80°C. is reached and maintaining the temperature at this level for 15 
minutes or so; (2) by immersing the “biscuits” or sheets in water at 
80'''C ; or (3) by using hot water, or steam heated rollers for washing the 
rubber. The first of these methods closely resembles in principle that 
employed in the production of “ hard Para.” — (K. M. Bamber, Bulletin 
L'Agric. cles Straits —Cmnt. and Gutta-percha). 

51. —The Tapping of Cultivated Oastilloa* 

(Abstract by B. H. Lock.) 

[Journal Agriculture Tropicale^ May, 1908, p. 142.) 

Whilst the area under Hevea has been rapidly increasing in Indo- 
Malaya, Castilloa has been taking an important place in the plantation of 
Mexico and Central America, and it has also been tried in several of the 
West Indian Islands. In German West Africa, New Guinea and Samoa 
this cultivation has been less successful. 

The structure of the laticiferous tubes of Castilloa, renders necessary 
a different method of tapping from that employed in the case of Hevea, 
the former being tapped much less frequently in order to obtain the best 
results. 

Three tapping knives, specially designed for use with Castilloa, are 
described in the present article, and two of them are figured. A feature 
- common to all three is the U-shaped blade, dihering in the three cases in 
radius of the curve and angle of attachment to the handle. 

The knives are the inventions of Dr. Strunk, Dr. Preuss and Mr. V. 
Smith, a planter of Soconusco, respectively. 

With regard to systems of tapping it is admitted that the ideal method 
has not yet been evolved- In Mexico the system adopted is to make 3 or 
4 "V cuts on each tree. The limbs of the V do not quite meet at the base, 
but a space of two or three inches of bark is left intact and two partial 
spirals are traced upon the bark. The first V is made as near tlie base of 
the trunk as possible, and others at successive distances of two feet above 
it. The trees are first tapped when they have arrived at an age of six or 
seven years and a circumference of 2 feet a yard from the ground. 

Various other methods, diffelEing slightly from the above are enume- 
rated, as well as several different modes of collecting the latex; also 

■ estimates of the yield, which are admittedly somewhat vague. 

52.--Notes on Fuiitumia elastica. 

By Frederick de Valda. 

West African rubbers have not at the present time a very favourable 
reputation in the European markets. In the endeavour to obtain rubber 
lor sale, the juices of many different trees, some of them quite innocent of 
any caoutchouc, are mixed with good latices of Puntumia, Landolphia, 
etc. Putrefaction of the proteid constituents soon sets in, and ths dedec'- 
table preparations known to the trade as Gold Coast paste, lump, soft ball, 

■ etc., are the evil- smelling results. These different rubbers are valued at 
from lOd. to Is. 9d. per lb., and require a man with a very strong stomach 
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indeed to handle them. Some exceptions, it is true, have a very favourable 
reputation; fine nigger diall, for instance, has obtained as nmcli as Ss. to 
3s. 6d. per lb. ; but if we search for the reason of the higher price these 
latter rubbers have obtained, we invariably find that they consist either of 
unadulterated Fmitumia, Landolphia, or one or two other fine rubbers* 

Wliile Para rubber has always reached the European markets more or 
less unadulterated, and has thus an excellent reputation behind it, Funtu- 
7nia elastica has very rarely been shipped to Europe in its pure state. 
When this has been clone, a price equal to hard Para has always been 
obtained, The bad quality of West African rubbers will always continue 
as long as the collection and preparation of the rubber are carried out in 
the native fashion. These natives have not the same intelligence that the 
Central and South American collectors have. The local merchants and 
traders are to blame for not encouraging the j^^’oduction of high-grade 
rubbers by flaying a corresponding price for them.-' 

The only way to establish F. elastica in the eye of the manufacturer 
is to cultivate it on, the same basis, and with the same thoroughness, that 
Hemci hraMiends hm been taken up and cultivated in the East. The 
planter will then find that he has fewer difficulties to contend with in 
estahlishiiig his plantation, and simpler methods will suffice to produce the 
cured article from the milk of the trees. 

It is impossible, within the space of this short article, to compare point 
for point the qualities of F. elastica- and H. hrmilmisis. Their main 
points of similarity and divergence will therefore have to be shortly 
epitomized. 

FUmtincf. — The If. hrasiliemis i's> being planted out at distances varying 
from 15 to 20 feet. F. elastica can be planted out 8 by 6 feet,, 
the yield per individual tree of JT. hrasiliensis, by mfbst exhaustive 
tapping rnethods is said to have been raised to 10 to 12 lbs. per 
year. This statement looms largely in some prospectuses issued by 
rubber-planting companies, and is to be considered more as an exception 
" — a very great exception — than a rule. It is safer to assume that 
an eight -to -ten-year-old Para tree yields one pound of rubber per year, In 
the case of Para this would give a yield per acre per year of 190 lbs. of 
rubber. In the case of F. elasHea no claims of such high individual yields 
are made, but I have found, as the result of numerous tappings, that ^ Ib. 
p43r tree per year is to be relied upon in an eight-to-ten-year-old tree. Thus,, 
planted eiglvt feet by eight feet, an acre of F. elastica would yield 335 lbs. 
of rubber, or 175 % greater yield than that same acre would have given, 
planted with Para 15 feet by 15 feet. Para requires a rainfall of 80 to 100 
inehes to do well; F. elastica^ gets along nicely on 65 to 60 inches per year. 
Para is, liable to many diseases — canker, fungoid, blights, etc. ; F, ektsiica 
is not liable to such diseases to nearly the same extent as Para is.f The 
difficulty of introducing Para Africa lies in the great susceptibility of 
its seed to long transport. Planters in Africa, for instance, importing sueli 
seeds from Ceylon, even when most carefully packed, consider themselves 
lucky if they raise 15% of seedlings from the seeds imported. Large 
quantities of F. elasUea seeds can be sent in a 11-lb. parcel for 3/- to any 
part of the world. We thus have the following advantages in the ease of 
F, elastica . 


* Tke imtivea have good reasons for not putting a better robber on the market. 
They are intelligent enough to know that. they can make more money out of the mixed 
rubber as at present exj^orted, than out of the true article. ---IS ditoe, T.L, 

t When Funtumia is jdanted out in large cultivated areas it may, and probably 
will, develop diseases the nanie as other trees' — rubber, cacao, etc. 
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Seecli-^ oa,«i1y procAirabk ; they stand transportation to any pii,rt of the 
^vorkl at snniili expense and do not necessitate cumbrous packing and. 
consequent expense/'-' 

F. eia^ilca is a drought-resisting tree, doing well with a rainfall to wliicli 
Para would inevitably succumb. 

It is a disease-resisting tree, and not liahle to the pests and cankers 
that have caused considerable ravage in the Para plantations of Ceylon. 

The yield per acre of rubber from F. elasUca is greater than from 
Para. 

The inode of preparation and curing the latex of F. rubber is 

simple, and does not necessitate any chemicals, which tend to weaken its 
resilient and elastic qualities. 

Lastly, the price obtained for it in the open market has been prac- 
tically the same as for hard Para, when prepared on equally scientific 
methods, and shipped free of moisture, dirt, etc, 

A brief summary of the different methods of coagulating the latex of 
Piintumia may prove of interest to planters. There are several ways of 
carrying out this operation. 

(1.) By the crude method at present in vogue among the natives 
This consists in digging a hole in the ground, or scooping out the trunk of a 
tree, and pouring the milk in. In three or four weeks the latex coagulates, 
and the rubber thus formed is then taken out and sent down to the coast 
and sold. 

(2.) Next in order comes the boiling process. The milk i-s placed in a 
“ bain-marie” ; the water surrounding it is brought to the boll, and the 
water in the milk carefully steamed off. This process requires time, fuel, 
and constant attention. f 

id.) Then comes another process, considered by the writer very simple 
and effective. Several planks of the “ Odoom” tree (Ghloropliora excelsa) 
after being planed, are joined together, and the milk poured over this sur- 
face to a depth of about -J- inch. This is done in the evening. By the 
next morning the rubber is ready to be peeled off. I 

Fourth, and lastly comes the Otokotaka process, which has attracted 
•SO much attoution of late. § The milk is poured into an infusion madefroni 
the leaves of the Otokotaka shrub (Bauhinia reticulata) and stirred, coagn- 
lation immediately takes place. The rubber gathers on the surface of the 
vessel in grey -white lumps. These are removed and rolled out into fiat 
biscuits or sheets. 

The writer has olso successfully carried out the smoking an d creosoting o f 
these biscuits and sheets by dropping creosote on to the snioififlering Jibriis 
that are left after the oil has been boiled out of the pericarp (lii?,sliy part) of 

We always understood that the Botanical Gardens supply plants a pi-iec that 
works out under a penny each, so they cannot bdfeaid to be expensive. 

Some authorities insist that Buntumi a seeds also raindfir lose their gorminating 
vitality. 

t The process resembles the “Normgary trough ” process now on show at the 
stall of the Chilian Exploration Company in the Mexican Exhibition n,t the Crystal 
Palace. We have seen rubber prepared by this process, even in London, with great 
success. By this system the rubber can be prepared in about 30 minutes, and the 
apparatus (simply a tin pan and some troughs 12 ins., long) can be carried about any- 
where. Mr. Evans values Euntumia prepared by a x>rocesB similar to the “ Norzagarv” 
as being equal to hard Para. — [Editor, T. L.] 

J'We understand that this system is an old one, and from an experimental point 
of view it ■works out admirably, but is not generally to be recommended for commercial 
purposes. Any wood seems to do ; it is the exposure to the atmosphere that can sew 
coagulation, the length of time depending upon the thinness of the layer of tlm la.tex, 
exhibits at the Franco-British Exhibition, Mr. Evans ha« 
included some Otokotaka leaves, and Bpecimeus of the rubber prepared by this process. 
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tilie niit oM^lie oil paliu. The smoke thus obtained preserves the rubber 
and gives it that peculiar smoked-bacon odour so highly prized by buyers.'- 
The cakes of rubber were subjected to this srrn:!ke lk.r abouit half an'h 
I have one before me tliat has been on a steam radiator in an office duriiif^ 
the past 'Winter ; its condition is perfect. * 

TVi.|^>i/ir/,y™-Experiinents with spiral and semi-spiral tapping, after the 
methods used in Ceylon for Hevea, have given unsatisfactory results with 
Funtumia. Tire lactiferous system of the two trees caunot be compared. 
The mill^bearing tubes or cells of the Hevea are divided into well-defined 
compartments, running vertically, with very little, if any, lateral commu- 
nication, so that a vertical cut produces very little latex. In the Pimtumia, 
however, the tubes are longer and not divided to the extent that the milk 
tubes of the Hevea are. One vertical groove produces more latex than the 
same length of diagonal grooves, distributed over a wide surface. This 
points to their being horizontal, or secondary tubes in Eimtumia, connecting 
the vertical or primary ones, and this is clearly proved by the microscope. 

A series of vertical grooves made at intervals, say of two months, 
would at a distance of 4 ins, completely taj) one tree in the course of a year 
without inflicting the damage that the spiral and herring-bone systems 
undonbteclly do. A knife made on the principle of the Ceylon V-knife, 
would be the best one to use. I find, however, that a slightly rounded 
apex cuts better and does leas damage to the bark of (lie Funtumia. 

In preparing an estimate for any forest or plantation venture on the 
Western Coast of Africa, id is quite useless and incorrect to count on any 
rubber coming from untapped trees on the property. A few untapped 
trees may exist, but they are very few and far between. The native rubber 
collector knows the value of an untapped rubber tree just as well as a 
man does, and has greater facilities to seek it out. — Tropical Life, Vol. IV, 
No, 8, August, 1908. 

53-— Prospects of Rubber Cultivation. • 

Un til recently the j)rice of rubber was constantly on the up-grade, and plantation 
schemes always looked tempting. Ihe old field of supply along the Upper Amazon 
had been so much used iip that comparatively little accessible forest was left, and vast 
as the imtouched districts are, the cost of collection and transportation rose to nearly 
two sldllings per potxnd, which is considerably more than the co.st on a properly 
conducted plaaitation iu (ley Ion or the Straits. It is no wonder, therefore, that rubber 
plantations multiplied ami became a ixromiiient feature on the Stoclc Exchange. In the 
hitter liolf of last yea.r, however, the demand for rubber fell off greatly, ami the price 
went down froni 5s. (hi. to 3s. (Id. The alhimportaiit question is, of course, wh ether 
It will go down or go up. 8o far as the supply" is concerned, the main rpiestion i.s whether 
the wild Amazon itubber will come more into the market. The outpiit of this yield is 
still far and away' the greatest : in i!)05-(> it amounted to 41,050 tons out of tlie world’s 
supply of and growers have some natural apprehension that, notwitijstanding 

the remoteness and preseut iimccessibility of unexplored fields, new nicaiis of transport 
may greatly increase the output amr bo* bring down the price. But there arc no .signs 
of aiiy movernent of the kind, and on the wlmle ib .seems very' unlikely that nny 
extraordinary augmejitation will take place in this quartei'. Next to Bra/dl comes the 
Congo State,' with about 4,500 tons, and, though the exportation has been steady for 
some years, it is known that a large part of the territory is now exharisted, and the 
supply must fall off until the jdantations mature. The increase of plantations in our 
own posseBsions is too small a matter to affect prices for some tiriie to come. It does 
not seem probable, tberefore, that any serious fluctuation will be caused by the nature 
of the supply, The future depends on the demand, and it is cleav now that there has 
been a certain amount of over-pro dun biou in the indu.strie.s using rubber, followed by a 
period of depression, winch accounts for the fall in price. At present the price is 
rising, and in the long run it is much more likely to go up than down. Twenty years 
ago, when Brazil was the only, but an amply sufficient field of supjily, the price kept 


* Rubber can also be auccessfiilly creosoted on the West Coast by hanging the 
bisciiits, ete., in a native cooking house. — [E ditob, T.LJ 
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fairly stej'u'h' liotweeii 2s. (>il. and 2s. lOd. ; the extraordiiiai’ 3 r developmente in the- 
truliLstrial uses of riil)l)er sent up the price, and though set-backs will occur occasioiially, 
as recently froni aefalliiig-olf in the motor-car business, the temlencj of the demand is - 
bound to be iipwauds. 

Tile effect of the ever-growing demands of civilization for tropical products jnay be 
illustrated by the fact that some 15 years ago the price of coconuts in the East 
was $13 per l,0d0 ; it is now $40, 

On the subject of the cost of plantations, an interesting' report b}' Mr. K. C. 
hIcLeod, Deputy -Conservator of Forests in Southern Nigeria, based on a visit made to 
the Federated Malay States, has been laid before the Legislative Council of Southern 
Nigeria. Mr, McLeod states that rubber is being grown in the Federated Malay State® 
0 ]i Ifind pre^iously under some other crop or in fresh clearings. In the former case the 
planter merely |)uts down his stimips or seedlings at any interval lie fancies between 
rows of coffee, cocoa or sugar-cane, and, as the rubber trees grow older, grafliially 
removes the original crops, thus affording more growing space to the rubber. The 
Pai’a tree in the Ididerated Malay States is propagated b\" seed from trees at least 
eight or ten years old. Large quantities of seed are sent abroad which are obtained 
from tret^s of younger age, but the planter in the Peninsula prefers seeds from mature 
trees for Iris own use, 

Mr. McLeod thiuks that rubber plantations in Southern Nigeria would be very 
profitalde. His calculation is as follows : — 

In the Malay Peninsula the average wage of a coolie is 27 cents per diem, which 
is equivalent in English money to seven pence half-peimy, or about the same rate at 
whicli labourers by the month are iiaid in Southern Nigeria, so that figures given by 
Mr. Arden (pages 84-S(i#, Jolinscin’s book on Para) for opening up and maintaining a 
plantation in the Federated Malay States may be taken as a very fair guide. 

‘‘In the Federated Blalay States, Para trees became jiroductive in five years, but 
I proiiose to allow .seven years in the case of Southern Nigeria. 

‘'Cost of opening up 500 acres and mamtainiug till plantation is productive 

“ First 3 "eur ... $25,275 

“For next six years at $9,900 ... $59,401) 

Total ... .. $84,675 or £9,878 15 

* ' 

“Allowing compound interest at 4 per cent, on expenditure from the first ^'ear to 
the eini of the seventh, would bring the total up to £12,694. If the trees are planted 
20 .feet l)y 2,0 feet, hr , lOB to the acre, and the average yield per tree be taken as one 
and a half pounds |>er annum (() months tapping), the yield would be (500 Iry 108 
by 14 lbs.)"— 

*'■ Belling pi ice a t 2s. 6d. per Ih. 

500 by 108 by U 
: 1 -£10,125 

■ ■ 8 

“ If plantation exi>enses, cost of manufacture of rubber and, freight to Europe, lie 
put down at £2,125 per annum (a- very high figure), a haiulsonie profit of £8,000 
would result.” . ■ * 

Tliis calculation is prettv much in accord with%e usual estimate of £20-30 as the 
co.st of bringing' a rubljcr estate to the productive stage per acre. In the Fed crate il 
hlalay States it is generally' found that one coolie is reqnire<l for two acres while the 
trees are growing, and one to each acre when they are producing. Labour is the 
})rincipal item, and the cost and scarcity of labour is likely to prevent cultivation in 
Khodesia anil the Transvaal. In AVest Africa there is a great field, hut the climatic 
conditions are uosuited to the private settler, and the work will heleft to the native 
growers and to companies and symdicates which can acquire large areas and organise 
industry. The treatment is often slovenly*, and the impurities found in AFest African 
rublter affect the price unfavourably. 

The figiu t'S taken ])y Mr. McLeod in the above culculatiou .seem to be on the safe 
side. He gi\-es trees to the acre, bpt 120 can easily be grown ; and a yield of one 
and a iudf janiiMl-j per annum per tree, w'hereas 2 pounds are frequently obtained from 
a mature The other crops which can be obtained while the rubber trees are 

such as cu-ssHva, tapioca, or ground-nuts, may also be taken into account.— 
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54.— Another Rubber. 

Clreat interest is l>eing taken in Mexico in a, newly discovered source of rubber. 

■ Til ejmilo Colorado or cucuracho tree is stated to possess a sa,p whicli yields over 113^% 
of pure caoutchouc. It grows abundantly on the Pacific slopes of the Sierrap Madre 
Mcuintains at an elevation of froin 2,500 feet to 4,000 feet above sea level. The tree 
reaches an avera.ge height of 24 feet, and is from 8 inches to 14 inches in diameter. 
The tree is taipped in the same manner as the true rubber tree, and wlieu tapped gives a 
thick white sap, whicli becomes semi-solid wlien exposed to the air. When tapped the 
larger trees produce over two pound, s per day, but after one or two days run the cut has 
to be closed with clay, so as to allow the tree to regain its vitality.— We, st India 
■Committee Circular. 


55.— Report on Gastilloa rubber from Tobag*o, 

No. 2B639. — 39. Imperial Institute, 

London, S.W., 

1 0 1 h Feh ru ciry , 1 909. 

Sm, 

I have the lioiionr to enclose a report on a Bpecimeii of Gastilloa Rubber 
from Tobago, whicli was .shown at the recent International Rubber 
Exhibition in London and was afterwards transferred to the Imperial 
Institute by the Secretary of the West India Committee in London. 

The other .specimens of Trinidad Rubber exhibited were very similar 
to those which were tlie siibject of the Report dated the' 23rd December. 

I have, etc., 

(Sgd.) WYNDIIAM R.DTJNSTAN. 
,':His Excellency the Governor, Trinidad. 


IMPERIAL IlSrSTITUTE. 
t — . 

Results of the Examination of Gastilloa Rubber from' Tobago. 


Imperial InsfciUae. NO; 2.'5t)3fl. La, to. 10th February, IflOO. 


Reference Letter from the Secretary of the West India Committee in 

London dated 2nd September, 1958. 


No.aof mark, and weiglit No. 7a. , Gai^tiUoa dasiicaslieet from R,iehm tmd Estate, Tobago ; 
of sample, from the International llutober Exhibition, London 1908. 

Weight lb; 


DeBcriptiou . A squai*e sheet of black rubber about | inch thick Therubber 

was clean, dry and well preparel, it.s physical proportie.s 
were very satisfactory. 
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Ilemlts of I^xamimtion. 

Sample as 
received. 

€om2)odti()}i of 
d}p Mubhcr. ^ 

W'oisbure per cent. ... .... 

PO 

— ^ 

(jaoutcliouc , ,, 

..... 91- 1 

, 92-0 

Lesin ,, 

... B*1 

6-2 

Profceids' ,, 

0-8 

O’B 

Insoluble matter „ 

1-0 

1-0 

A.#i ... ... ... ... ... 

2-30 

3*23 


Commercial value. Four shillings and four pence i^er pound in London with fine 
hard Para from South America quoted at 5 shillings per 
pound. 

Kern arks. This rubber is of good quality and would be readily saleable. 

It would realise a higher jirice if it could he procured 
lighter in colour. 


Section VII. -CEREALS, 


56.— Rice. 

The exteiLsion of the cultivation of rice has resulted in the opening of 
a local mill with all the necessary machinery for the cleaning of paddy. 
It is worked by the firm of Messrs. Morale] o & Co., and is situated at' 
the Old Ice Factory, La Basse. During a recent visit, the factory was 
seen to be well equipped and very busy turning out clean rice. For those 
who do not desire to sell, a small charge is macle for cleaning. 

The Imports of rice since 1900 are : — 


Year . 

LBS. 

1900 

20,253,000 

1901-2 ... 

... ... 19,348,000 

1902-3 ... 

21,812,000 

1903-4 ... , ... 

20,493,000 

1904-5 .... 

23,(596,000 

1905-0 ... 

26,205,000 

1900-7 ... 

20,603,000 

1907-8 

19,378,000 


The local growth has not yet materially reduced the imports ; it has, 
however, supplied the wants of the iiicreasecl population. 

The hulls are offered for sale as a cattle food. 

The following analysis of this fodd^* was attached to a sample 
exhibited at the recent Port-of- Spain Agricultural Show ; — 


CoMi»osiTXox OF PacE Meal. 


Watei ... 

9-66 

xVlbuminoiiis 

51)4 

Fat ... , ”■ * 

7-56 

Woody Fi5.>re 

511 751 

A.sb 

14 00 

Carbohydrates 

31-05 


lOO'OCf 
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57.— Maize. 


This is another cereal which grows well locally; hut large quantities 
are imported as the following figures show : — 





COUNTEIES 

FROM WHICH. 

lai PORTED, 


Yeae. 

Quantities. 

IT.S.A. 

Yeiiezuela. 

South 

America. 

United 

Kingdom. 

British 

West 

Indies. 


Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

1900... 

43,458 

43,912 i 

120 



426 

11)01-2 

45,930 

44,931 

004 



305 

1902-3 

42,053 

35,190 

5,244 

1,000 

400 

i 213 

1903-4 

31,542 

29,499 

170 

1,863 


4 

1904-5 

41,411 

39,390 

88 

1,000 

857 

76 

1905-0 

34,081 

33,002 

45 

317 


57 

1906-7 

37,470 

30,323 

5,278 

1,344 

400 

131 

1907-S 

31,958 

25,222 

0,101 

616 
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Section VIII.-COTTON AND OTHER FIBRES. 

The following statistics will he of interest in connection with the 
probable early estahlishrnent of a local paper industry 

58. “—Imports of Paper— not Writing. 


Y'eae. 

'rotal 

Value, 

TJiiiteil 

K'ngdiii. 

.i 

British 

North 

America. 

Other 

British 

Colonies. 

U.S.A. 

France. 

Germany. 

Other 

Cfountrie.s. 


£ 

.£ 

£ 

£ 

£ 

£ 

£ 

£ 

1900... 

6,174 

2,749 

16 

2 

351 

2,623 

■ 43:1 ' 


1901-2 

8,245 

2,947 

33 

120 1 

819 

4,054 

148 ' 

118 

1902-3 

6,393 

2,047 

110 


841 

2,711 

551 

133 

19 [) 3~4 

7,718 

1,950 

183 


941 

3,562 

941 

141 

1904-5 

5,045 

1,756 

338 


718 

2,596 

180 

57^ 

1905-6 

7,105 

'1,765 

326 

14 

056 

3,895 

149 


1906-7 

6,899 

687 

333 


359 

5,336 

■ 167, 


1907-8 

, 7,369 

1,520. 

620 

2 

774 

3,911 

390 , 

' 162 ■' 



Section VIII.--OOTTON AND OTHER FIBRES. 


59. —Exports of Cotton from Toba^go. 


\ 

Year ending 31st March. j 

' lb’s. 

Value. 



£ 

lfl05 

2,956 

74 

1906 , ... ...• ... . ...i 

12,968 

324 

1907 ... ... * ... 

11,139 

291 

1908 

10,700 

310 

1909 

i 

13,503 



The present crop of Tobaj^o Cotton largely exceeds any previous crop. 


60.— Paper from Megass, &c. 

Some people are apt to conclude that the preparation of paper from 
Cane fibre (megass) has only recently been attempted. A glance at the 
following list otpiatents for maldng paper from fibrous substances commonly 
grown in the Tropics will show that a patent was granted to Mr. Berry for 
the inaniifactnre of paper from Sugar-cane exactly 70 years before Mr. 
Bert de Lamarre succeeded in doing so. During this long interval it 
evidently failed to be a paying industry probably because it ’was not rightly 
handled, or because conditions w^ere unfavourable. The value of fibres has 
increased greatly during the 70 years : — • 

SOME PATENTS TAKEN OUT IN BRITAIN FOR MAKING PAPER FROM VARIOUS 
MATERIAtS, WUTH TIIIO DATES. 


( Clumihera^ a Emiido}x^.dia. ) 


Materials. 

Names of Inventors and Dates of Patents, 

Aloe Fibre 

Berry, 1S38 ; D’Harcout, 1S3S ; Small, 1838 ; May, 
1852 ; Burke, 1855. 

Baiiaiia Fibre 

Berry, 1838 ; Lilly, 1854 ; Jullion, 1855 ; Burke, 
18u5 ; Hook, 1857. 

Cane (sugar) ... 

Berry, 1838; Coupler, 1852; dobnson, 1855 ; 
Jullion, 1855 ; Ruck and Touche, 1856 ; Hook, 1857. 

Cocom:t Fibre 

Newton, 1853 ; Holt and Forster, 1854. 

Coconut Kernel 

Diaper, 1854. 

. Cotton . 

Bladen, 1682; Williams, 1833 ; Conpier, 1852 ; 
Crossley, 1854 ; Siblet, 1857. 

Crrasses ... 

Stiff, 1853 ; Evans, 1854 ; Clift, 1854; &c., &c. 

Maize,. Husk , and Steins 

D’Ha,rcout, 1838 ; Balmano, 1838 ; Ruck and 
Touche, 1857. 

Manilla Hemp or Plaixtain Fibre... 

Newton, 1852. 

Tobacco Stalks .... 

Adcock, 18.54. 

Wood, 

Koops, 1801; Deegrand, 1838 ; Brooman, 1853 ; 
(kc., &c. 
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61.— Examination of Fibres. 

'jlK! fr)ll.owing Fibres were ^examined :~(1} Fibre of Smisevieriii species proliahlj 
^ The soft white fibre, about 3 ft. 9 in. long was valued at £(50 
per ton. {i) rUiiitam fibre (Jfusix sajyientum). The fibre was brownish white, ^ of fair 
strengtli, and aho lit 4 feet long ; it was worth £40 per ton as compared with £38~“£43 
for good Td ail ila liemp. (3) Banana fibre {Mum mpkntnm). This was simi-lar to the 
plantain fihre and 'was valued at £36 per ton as compared with £35~£36 for fair iMaiiila 
hemp. (1) idbre of Triaimfetta mmtrilohfi The fibre was .soft, of a pale buff colour, 
and 5 feet hnig, tlie length of the ultimate fibre being 0‘04— 014 inch ; it was ivorth 
£35 per ton, as compared with £35-.£40 for finest Bengal jute. (5) Pine-apple fibre 
b4'/n^nf^^^■'/ u). The soft white fibre about 3^ feet long was valued at £30 per ton, 

and might ]ierhaps he used as a flax substitute. (6) Kapok {Erioclendroa cmfraMuomm), 
The speciinen was inferior to good commercial kapok. The results of the chemical 
examination of the finst five fibres are shown in the following table 



(1) 

(3) 

• (3) 

(P 

(5) 


Per cent. 

Per cent. 

.Per cent. 

Per cent. 

Per cent. 

Moisture ... 

l(}-3 

lOf) 

101 

10‘3 

9 *5 

A.sh 

0-2 

0-!) 

0‘8 

0-8 

11 

(a)— Hy droly sin (lo.s.s) ... 

S'S 

12-1 

13 '0 

7*3 

13 '7 

drolysi,s (los.y),. . . 

10-5 

19’7 

20*7 

10 -4 

19*4 

Acid piu'ificatkm (los.s).. 

1-4 

Id! 

1-3 

O'G 

1‘7 

Cellulose ... 

Sf8 

! 77’0 

74-0 

i I3'5 

81 '5 


(Bulletin Imperial Institute. ) 


Section IX--SOILS. 

02.— A rich soil (Gruanapo). 

The soils of Trinidad are varied in character, but on the whole so far 
.as the more important cQnstitiient.s are concerned the variation is not great. 
One can almost; always give an approximsite estimate of the percentages of 
Lime, ivlagne.sia, Phosphates and Potash in a soil; and if these noruial 
propovtieiis are (leparted from, the soil has probably gone out of eiiltiva- 
tion, eitlK'r because it lacked tlie necessary supply of essential constituents 
or, possessing these, was wanting in other conditions of fertility. Peaty 
.soils in Ti'iiiiilad are confined to lagoon area,s. They are exceptionally rich 
soils, but as a rule their water retiuning power is very great, and heavy 
drainage is I'l'ipiired. 

A soil of this class has recently been brought to the notice of the 
Di'imrtment of Agriculture. The fact that it has been is evidence of the 
aAvi)lceiiiitg of an intelligent interest in the chemistry of the soil; and so 
nnu.snal were tlu‘ result.s of analysis that 1 viisited the spot to study its 
geologie.::l I'ormaticjn. 

Tint soil oenujiied tlio ha, sin of what wa.s evidently an old lagoon, it 
was spongy and black, full of decaying and decayed mangrove . roots, and 
(!xuding wat(‘r in abiindance wliicdr left in its track a brown deposit 
eiiilier (d’ oxidised iron salts or the natural colouring matter of the inaii- 
grove. The smplu.s water was led to lower ground and was very wisely 
utilised for irrigation purposes. It is probably very rich iu manorial 
constituents. 

If t!i('. soil could be cheaply deported it would form an excellent mulch 
for soils poor in organic matter whicdi are so commonly met with even in 
the immi'.diate neighbourhood; but the cost of transportation 'would 
probably pi'uve iinreraimerative. It is, therefore, advisable to endeavour to 
utilise ii.s peculiarities on the spot. Although it is essentially a black soil, 
and I'lqiable of absorbing a large amoimt of heat, shade should not be 
rmiuircd to any great extent as the water naturally retained by tlie am 
dried soil amounts to 21 per cent. With the present systeiu_of d.rainage m 
will steadily improve, and with an occasional light application ot lime it 
will give abundant yields. There are other similar soils in the Imlony, 
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biiu so fo/r ns is know, n they have not been analysed. It is very probable 
that soils ill tlie neiglibonrhood of the Oropuclie lagoon are deserving of 
attention, , 

Tlie richness of the soil in phosphates and organic matter, and its 
poverty in lime are remarkable. vSo also is the large amount of injurious 
clil Grille in the sub-soil. 

G. F. Huggins, Esmeralda Estate, Ouariapo. 



. Soil. 

Sub-soiL 

^ Water 

21*800 

18*880 

^Volatile matter... 

48*700 

48*120 

Oxides of Ivon and Alumina 

13*929 

10*035 

liime... 

•017 

■017 

Magnesia 

•050 

•060 

Potash 

•202 

•186 (-200 by 
[Tatlook). 

Soda... ... . .... 

•093 

*130 

Phosphoric anhydride 

•701 

*960 

Sulphuric ,, 

•151 

*093 

Cdiloriue 

•000 

•025 

Insoluble silica and silicates 

14-851 

15*494 


lOO'OOO 

100*000 

Containing : — 

Total Nitrogen 

1*31 per cent. 

1*34 per cent, 

Available Plant Food, 


I’otash 

•0150 per cent. 

... *0135 per cent. 

Phosphoric anhydride 

*1165 

■1638 „ 

Nitrogen as Nitrates 

•0025 „ 

*0022 „ 


63.~Aii nnusual soil (Caroni). 

The following analysis of a soil in which canes were badly diseased 
with blight is instructive on account of the fact that the percentage of 
magnesia exceeds that of lime, and affords additional evidence of the dis- 
ad\'antages that have been observed to follow when magnesia is in excess 
of lime in a soil. A fuller report on this soil will be issued by the Com- 
iTiittee on Cfine Blight: — 


Soil from Caroni. — (Canes strongly attaokeb by Blight,) 


Water ... ... ... ... ... 7*720 

bosB on ignitioa ... ... ... ... S'1.40 

Soluble Silica ... ... ... ... *4Sii 

Oxide of Iroii and Alumina ... ... ... loAAS 

Lime ... ... ... ... 

Magnesia... ... ... ... .... A20 

,Fot{i.di ... ... ... ■ ... ... *298 

Soda ... ... ... ... ... *128 

Sulphuric anhyilride ... ... ... ‘Oul 

Phospliorio anhydride ... ... ... *192 

Ciilorine ... ... .. ... ... *00*2 


Insoluble silica and silicates ... ... 

28-405 

7P595 


100*000 

Coutainiiig 


Total Nitrogen 

*159 per cent. 

Available Plant Food, 



Poiash. y.. 

Phosphoric anlvy rlride 
biine ... 

Nitrogen as Nitrates 


0*0()89 percent. . 
0*0224 ,, 
0'2()8i:> ,, 
0*0008 „ 
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Section IX. — SOILS. --Continued. 

64.“--Sliort Treatise on Drainage* 

(LaDOYIO DTil Ykhteitil.) 

The functions of draininj^' cnltivated lands are not as well iiiiderstood' 
by in any ajiriciilturists in the Colony as the.y should be. Of all the tillage’ 
operations, perhirps this is the one less studied because drainage is regarded 
as having for its sole end the renior'ing from tlie soil of the water which 
may be in excess and which, renders it sw^anipy and waiter logged, but the 
more important effects of that operation are lost sight of. 

To thoroughly comprehend what is meant by dmiiiage, it is nGcessary* 
in the first place to show the part played by water in the phenomenon of 
vegetation and the influence it exercises in the fertility of soils, and then 
to examine the circumstances wdiieh cause its presence to become at times,, 
a serious impediment to the growth of plants. 

I. —The part played by w^^ter in vegetation- 

The richness of a soil does not depend exclusively on the proportion of 
mineral or organic matters it holds in reserve for the nutrition of plants, 
but it is indispensable that the soil should contain a certain amount of 
moisture, without which plants would be entirely deprived of their food, 
Water dissolves the solid ingredients constituting manures and transports 
them to all parts of the plant; it decomposes the organic matters and 
renders them assimilable ; it helps to swell the tissues of plants to facilitate 
their movements, and last but nob least, it is resolved into its elements, 
Hydrogen and Oxygen, so essentially necessary to the life of vegetables. 
Eain water carries with it, by passing through the atmosphere, air and 
other substances which enrich the soil. 

IL —Degree of Moisture the soil ought to contain- 

Since water is an indispensable factor in the physiological functions of 
plants, it is necessary for the good cultivation of soils to find the limit 
beyond which it becomes harmful and must be removed by drainage. That 
limit, can be determined when the composition of soils is known, because, 
they are formed of different substances, among which, clay, lime, and 
humus, have the property of retaining in their pores a varying quantity of 
water, according to their nature. When, on the other hand, the physical 
constitution of soils is considered, they are found to be made up of an infi- 
nite number of particles, very different in forms and dimensions varying from 
the grains of sand visible to the naked eye, to the tenuous and impalpable 
parts composing argillaceous soils. These elementary parts conglomerate 
ill the ground and leave between tlie clusters, so to speak, spaces called 
interstices, to distinguish them from those that exist in the particles them- 
selves and which I call ponw. In other words, the soil can be compared 
to a porous mass, or sponge. 

When rain falls ou dry land it penetrates the interstices, but is quickly 
absorbed by the pores and a quantity can thus be taken in without affecting 
its porosity. Under these conditions the soil is said to be ’//am f and that 
is the degree best suitable to vegetation. But if more rain continues to 
fall on a moist soil, the pores become saturated and the interstices in turn 
are filled, and the mechanical constitution of that soil is very much altered, 
it loses its porousness and become dani^ anti impermeable to air, and if 
this state of things continues for any length of time, it compromises the 
growth and development of plants. The water wliicli fills the interstices 
is the one to be removed by drainage, 

III. — Causes which diminish the fertility of damp soils, and 
their productiveness. 

The earth we cultivate can be compared to a laboratory in wliich 
Nature prepares the food for the plants; organic and inorganic matters are 
transformed into soluble and assimilable substances. These transforma- 
tions can only be accomplished by the simultaneous concourse of heat, air, 
and moisture. Anything that tends to exclude any one of these agent.s or 
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to diniiiiish its action, must inevitably hinder aiicl modify to a certain 
extent tlie eheoiical reactions upon which hinges the wliole system of pla,nt 
aliiaentation. When the land is saturated witli water, air cannot circulate 
freely, and heat is lost by tlie evaporation and the radiation which take 
place on its surface. To ensure the circnlation of air, it is essentially 
necessary that the moisture should take the form of moving water and this 
can only be attained by thorough drainage. Rain which, comes down 
tlirongh the atmosphere is rich in nitrogen, ammonia, nitric acid, carhonic 
acid, and other nutritious elements, and when it reaches a soil which can- 
not admit the free circulation of these beneficial showers, it fio’ws on the 
surface and carries with it the fertilizing agents it holds in solution as well 
as those contained in the soil. 

Another cause which militates against the fertility of damp soils is to 
be found in the difficailty experienced in carrying out tillage operations. 
Ko Agriculturist can ignore the beneficial effects derived from a proper 
mechanical division of the soil. Ploughing, forking, harrowing, weeding, 
enable the roots of plants to penetrate the soil in search of the food they 
require; they expose the lumps to the atmosphere and thereby assist the 
condensation and absorption of gases ; they facilitate the disintegration 
and decomposition of mineral and organic matters. With the knowledge 
we have to-day of soil bacteriology, it can at once be seen, how imporbant 
these operations must be, and it is not possible to carry them out in a 
compact and damp soil. . - 

A third cause which affects the fertility of a damp soil to a very 
sensible degree is theToss of heat due to the stagnation of water at a few 
inches from the surface. When water is expo.sed to air, it evaporates at 
almost all temperatures and in the case of a clamp soil that evaporation 
can only take place at the expense of the heat contained in the earth ; 
because it is a well known law of Natural Philosophy that when water 
passes from the liquid state to that of vaxoour it borrows heat from the 
body with which it is iu contact. The earth derives most of its heat from 
the sun, and as water is a had conductor it also follows that in a damp soil, 
.the heat is not transmitted through it to the sub-soil. If water is a bacl 
conductor of Galoric its radiating power on the other hand is very consider- 
able. What is here meant by radiation is the power that water has to 
•emit heat. Every body knows that when a quantity of hot water is placed 
under conditions of a surrounding lower temperature, it cools down very 
rapidly ; this takes place in a damp soil and is another serious cause of 
. loss of heat. ' ‘ 

A fourth cause affecting the fertility of damp soils is to befoiuidin 
the loss of the beneficial action of dew. In a climate like ours, too miirli 
importance cannot be attached to this. Dew is very abinidaut at ccriuin 
seasons of the year when it is most required, it oontribute'S ])owcr" 
fully to maintain a well-drained soil under conditions favourable, to 
vegetation. 

A last cause due to excessive dampness is to be found in the dangtur 
of the spread of fungoid and other diseases, and the inuliij)li[;atiuii of 
certain insect piests so prevalent in oxir climates, and both so injurious 
to crops. 

IW— Origin of the water to be removed by drainage. 

Excess of dampuiess in soils is due to two pjrineipal causes : (1) Springs 
which elevate the sub-soil w^ater to the surface; (2) the accumulation of 
rain water on strata of a particular nature. In the first ease it is 
necessary to intercept the sporings before the water gets to the surface, juid 
in the second case, which is by far the most common, a thorough system 
of drainage must be adopted. In referring to strata of a particular 
nature it is well to distinguish between the retentive p)ower of certain, 
soils for Avater and their im^ermeahiUty ; these two things are often ccui- 
founcled. Clay or argillaceous soils are generally considered as im|M.‘riuc- 
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able because power is so great they do not allow water to - 

circulate freely, but under a thorough system of drainage they become 
periiieable. The term impefineable is more applicable to plastic clays 
whieh form the sub-soil of certain lands and are often the cause of 
laud-slips. A special system of drainage is there required cutting right 
through the strata or preveuting the flow of water from reaching them. 
Sand and gravel have very little affinity for water, their particles do not 
increase in volume, wlien they come in contact ’W'ith it they form large 
interstices which allow water to filter easily ; such soils do not require 
to be drained. 

V'-— How to know lands which require draining. 

Apart from the chemical composition of the soil and sub-soil there 
are other indications which reveal the necessity for drainage. They can be 
drawn from : — 

{( 1 .) The nature and the state of the surface soil at the different 
seasons of the year. During the wet months the land becomes 
soft, yields easily under the pressure of the feet, is sticky, 
muddy, and covered with puddles ; whilst during the dry months 
the land cracks and forms large crevices. 

(5.) Gultivate‘d plants on lands badly drained show want of vigour, 
haiVe a struggling appearance, are yellowish in colour, and often 
give signs of disease. 

(c.) The species of plants growing spontaneously on the land such 
as rush, reed, sedges, etc., are sure signs of, the necessity for ■ 
drainage. 

(<:?■.) AVlierever a hole dug 3 or 4 feet deep gets filled during the wet 
season with water which stagnates for a length of time. 

VI.— The way drains act. 

Drains do not only remove the surface water as many are inclined to > 
believe, but the greatest quantity of the liquid which comes into the drains 
ooxes from the sides. The sides of the drains require attention at least 
once a year, as owing to the heavy rains and hot sun the surface cakes and 
becomes impervious to water. It is not by suction or in virtue of any 
paiticular attractive force that this is done, the sole function of drains is to 
maintain a vacuum so as to allow the laws of gravitation full play on the- 
li([iuds contained in the soil fco facilitate their flowing out. It is necessary 
hi're fco I'cmark that drains cannot remove all the water contained in tlie 
eartli; that which renders it moist and is held in the pores as already 
explained is there retained by the natural forces of affinity and crsr-p 
tlie effects of: which cannot be destroyed by drainage. Capillarity is that 
force which causes liquids to rise in a porous mass, it is the same pheno- 
menon which explains how coffee or any other liquid can rise in a lump 
of sugar as soon as it comes in contact with it. It is by this natural force 
that, in well-drained lands rendex’ed porous, a sufficient supply of mois- 
ture is kept in reserve for the use of plants. 

It may appear paradoxical but there is no danger of excessive draining 
in the clay soils of this Colony, and it is a fact tha.t cultivated plants suffer 
less from drought in w'ell-drainecl lands, because under such conditions the 
roots finding no obstruction in the way of stagnant water penetrate 
deeply into the soil forming numerous small perforations which enable 
earthworms to get down and disseminate both air and moisture ; and as 
the laud does not contract and form fissures, the roots are not exposed to be 
compressed, torn and otherwise damaged. 

From what is said above it should be easy to understand how 
important it is to have recourse to deep drains. Two to three feet is not . 
excessive in the great majority of soils fouiid in this island and particu- 
larly in the case of the cultivation of cacao trees. 
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VII.“Hills should be drained. 

Clay aiul loani cons titiite the bulk of otir arable soils. The loam 
prevails in the vegas whilst the clay is more common in onr iindulatiiig 
soils. What has been said in the foregoing chapters refer more particu- 
larly to the drainage of the vegas and low lands, but our hilly clay soils 
retiuire just as iiiucli drainage. The iniioortant question to he considered 
when hills are to be drained is the direction the drains should take so 
.as to render them effective. They must be placed obliquely to the 
inclination following as much as possible the levels of the undulation, 
this will then make them appear on the ground like a series of broken 
lines. Sufficient declivity iiiust be given the drains to make the flow of 
water easy, but guarding at the same time against any undue rush. 

VIII.— Sub-soil Drainage. 

Just a word on this system which offers undoubted advantages when 
compared to oxir open system of drainage, but after repeated trials in this 
Island the drainage by means of underground earthenware tubes, proved a 
failure probably due to our excessive rainfall which caused constant olioking 
of the tubes by earth. 

In this country it would be sometimes advantageous to use stones 
anti coarse gravel in the construction of drains where the land is liable to 
slip and has a ^veak consistence, and where these materials are easy of 
access. 

Section X.-MANURES. 

The Ordinance recently passed for the protection of purchasers of 
manures gives additional importance to the following figures of — 


65.— Imports. 


Year. 

Total 

Quantity. 

United 

Kingdom, 

British 

West 

Indies. 

Other 

British 

Colonies. 

Holland. 

U.S.A, 

Vene- 

zuela. 

Other 

Countries. 


T 011 .S. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1900 ... 

4,632 

3,420 

631 



100 


475 

1901-2 ... 

3,302 

2,702 

217 


443 




1902-3 ... 

2,802 

2,450 

248 


. ■ 185 

3 



1903-4 ... 

2,818 

2,698 

97 

15 


2 

(5 


1904-5 ... 

3,786 

3,150 

175 


32 


289. 

140 

1,90.5-6 ... 

1 3,315 

2,780 

155 

3 


189 

188 


190G-7 ... 

3,351 

1 3,087 

94 

1 


7 

158 

4 

1907-8 ... 

3,862 

3,336 

1 236 


20 

25 

170 

75 


66.— A new use of “Gliricidia mactilata ” or “Nicaraguan 

Shade Tree. 

For some considerable time I have been experimenting with this tree, 
and found that it grows much quicker from cuttings than from seed. In a 
few months, when grown from cuttings, it flowers and bears pods: these 
cuttings also grow well under cocoa trees. 

In addition to whatever value it possesses as a shade tree for cocoa 
it is also very valuable as a mulch and nitrogeii introdueer for the soil. I 
have grown successfully 95 per cent, of the slips planted 12 feet apart. 
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Wlienever tlie top branches of “ Gliricidia ” reach under branelies of cocoa 
trees its branches can be cut and nsecl as a mulch. A considerable quan- 
tity of green inannre is thus secured ready to hand, which in addition to 
keeping weeds, etc., in check, gradually improves even the poorest land. 
Before being cut the branches also act as a wind break to the trunks of 
cocoa trees, especially in the dry season, and thus prevent iniieh evapora- 
tion. of moisture from surface of the soil. As a shade the “Gliricidia” 
grows in a very long straggling form unless topped at height desired, which 
enables the tree to spread more. 

Any one wishing to secure a temporary shade in advance of planting 
a. large cocoa area, can do so at a very moderate cost by planting cuttings 
<at distance considered necessary according to quality of land he is 
dealing with. 

The analysis of leguminosBe shade trees, such as this,'*' should be both 
interesting and valuable. If you think it worth while I can send you some 
for that purpose. If you think it would be of use, I can send later a paper 
on results of experiments with “Crotalaria striata” and “ Albiazia Lebbek.” 

J. P. Bain. 

Section XI. -PLANT DISEASES. 

67. —New Fungus Diseases. 

Eutypa erumpens^ dc. 

While visiting an estate at Santa Cruz lately, I came across a recently 
fallen cacao tree the bark of which displayed large masses of fruiting spores 
■of a parasitic fungus — Butijpa erumpens (Massee). As there are no previous 
records of this disease attacking cacao, it is desirable to call attention to 
this destructive wound parasite. 

The large banyan facing the Queen’s Park Hotel was destroyed by 
this fu,ngus, and lately another banyan tree near the Savannah Cemetery 
has succumbed to the same pest. It-has also been the cause of the death 
quite recently of a pain (Vepioe (Lucuma multiflora A.B.O.) and Mango 
vert tree at Cascade, both of which last year were bearing profusely and in 
an apparently healthy condition. It is stated on good authority to be 
responsible for the death of many local forest trees, and I have met it 
quite commonly on fallen trees and cut logs in the Cascade Yalley. Two 
dying Litchee trees (Nephelium Litchi) recently examined in the Botanical 
Gardens proved to be affected by this fungus. They have since been 
•cut down. 

Externally this fungus is readily recognisable by forming irregular 
black patches on the bark with a dull grainy surface varying in size from a 
three- penny piece to a diameter of two or more inches. Any dead trees or 
branches bearing these characteristic markings should be cut out, and 
either be burnt or buried. 

While recording the oecurreoce of this parasitic disease it ma3^ also be 
mentioned that Diplodia mv^aoicola recently found by the writer on 
grape cuttings from a vine said to be suffering from dieback and on dying 
twigs of a rose plant. On an ear of Indian corn from Cumuto DzpMia 
may (Us was found. 

It may also be placed on record that Neetria theohromcB (in fruiting 
stage) was fonn cl on the exposed roots of Gliricidia maculat a (Nicaraguan 
Cacao Shade) and stems of mangoes and Avocado pears, all of which were 
growing near some cacao trees affected by this disease. A species of 
Goprinus on diseased graj^e stalks has also to be recorded. 

■ A. E. Goulens., , 


* The flowers have been anaNsed at the Government Laboratory and found to 
contain from 2'40 per cent, to 3*36 per cent, of nitrogen. The flowers of the 
Immortelle, trees contain from 3 to 4 per cent. 
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Section XI.-PLANT DISEASES.— 

Forymda of Resin Compound. 

Powdered Eesin ... ... ... 2 pounds. 

Powdered Washing Soda ... ... 1 poiinfl. 

Water to make ... ... ... 10 gallons. 

Place the washing soda and resin in a kerosene tin, or other vessel with 

enough water to cover them, and boil. Add water a little at a time 
stirring constantly. The liquid at first is thick aaid soapy, but after boiling 
for some time it becomes thin and clear and of a deep brown colour. 
After boiling for half hour or longer add a few drops of the liquid to 
some cold water, if it does not turn cloudy but remains a clear brown, the 
wash is ready for use, and can then be diluted to make 10 gallons. 


Key'osene Emulsion (hard soap). 

Dissolve half-pound of hard soap in one gallon of boiling water. Add 
two gallons of kerosene to the hot liquid and immediately churn, with a 
syringe or force pump, till the ^nixtnre becomes creamy. This is the stock 
solution. Make up to 33 gallons. Use only rain water or soft water (Le., 
without lime, etc.) 


Kerosene Emulsions.- {A new formula). 

The soap kerosene emulsions are rather difficult to prepare, and when 
diluted to spraying strength, do not keep well for more than two or three 
days. An emulsion that can be immediately prepared, and will keep inde- 
finitely, is a great advantage. The following can be recommended for 
trial, but should be used with caution until its effects are better known. It 
has also this advantage that it can be made of any strength required. 
Supposing a 6 per cent, kerosene emulsion is required, 6 volumes of 
kerosene are taken and mixed with 2 volumes of Lysol, the mixture is then 
added slowly to 100 volumes of water with constant stirring. 


Kerosene- Lysol Emulsion {Cm'mody), 

Kerosene ... ' ... ... 6 volumes, 

Lysol ... ... ... ... 2 „ 

Water ... ... ... ...100 „ 

Experiments have shown that 1 volume of Lysol will emulsify 3 
volumes of kerosene in the manner above described. 

The above solution is, on account of the germicidal properties of the 
Lysol, fully equal to a ten per cent, kerosene emulsion, and in some cases 
would require to be further diluted before use. 


Bordeaux Mixture. 

Copper sulphate (Blue stone) ... ... 4 pounds. 

Unslaked lime ... ... 4 „ 

Water ... ... ... ... 50 gallons. 

The 4 pounds of copper sulphate are dissolved in 25 gallons of water 
in a wooden tub or barrel. At the same time 4 pounds of freshly-burnt 
unslaked lime are slowly slaked and the resulting paste made up to 25 gal- 
lons with water and well stirred. Next the lime wash and solution of blue 
stone are slowly poured together into a third tub or barrel holding from 60 
to 70 gallons. (Vide cacao, Circular No. 1 for detailed description). 
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Section XI. -PLANT DISEASES. 

Formula of Resin Co7npound, 

Powdered Kesin ... ... 2 pounds. 

Powdered Washing Soda ... 1 pound. 

Water to make ... ... ... 10 gallons. 

Place the washing soda and resin in a kerosene tin, or other -vessel with 

enough water to cover them, and hoil. Add water a little at a time 
atirring constantly, The lic|uid at first is thick and soapy, but after boiling 
for some time it becomes thin and clear and of a deep brown colour. 
After boiling for half hour or longer add a few drops of the liquid to 
some cold water, if it does not turn cloudy but remains a clear brown, the 
wash is ready for use, and can then be diluted to make 10 gallons. 


Kerosene Emulsion {h-ard soap). 

Dissolve half-pound of hard soap in one gallon of boiling water. Add 
two gallons of kerosene to the hot liquid and immediately churn, with a 
syringe or force pump, till the mixture becomes creamy. This is the stock 
solution. Make up to 38 gallons. Use only rain water or soft water 
without lime, etc.) 


Kerosene Emulsions,- (A new formula). 

The soap kerosene emulsions are rather difficult to prepare, and when 
diluted to spraying strength, do not keep well for more than two or three 
days. An emulsion that can be iinmediately prepared, and will keep inde- 
finitely, is a great advantage. The following can be recommended for 
trial, but should be used with caution until its effects are better known. It 
has also this advantage that it can be made of any strength required. 
Supposing a 6 per cent, kerosene emulsion is required, 6 volumes of 
kerosene are taken and mixed with 2 volumes of Lysol, the mixture is then 
added slowly to 100 volumes of water with constant stirring. 


Kerosene-Lysol Emulsion {Ommody). 

Kerosene .. ... ... ... 6 volumes. 

Lysol ... ... ... ... 2 „ 

Water ... ... ... ...100 

Experiments have shown that 1 volume of Lysol will emulsify S 
volumes of kerosene in the manner above described, 

The above solution is, on account of the germicidal properties of the 
Lysol, fully equal to a ten per cent, kerosene emulsion, and in some cases 
would require to be furtiier diluted before use. 


Bordemcx Mioitu^re. 

Copper sulphate (Blue stone) ... ... 4 pounds. 

Unslaked lime ... ... ... 4 „ 

Water ... ... ... ... 50 gallons. 

The 4 pounds of copper sulphate are dissolved in 25 gallons of water 
in a w^ooden tub or barrel. At the same time 4 pounds of freshly -burnt 
unslaked lime are slowly slaked and the resulting paste made up to 25 gal- 
lons with water and well stirred. Next the lime wash and solution of blue 
stone' are slowly poured together into a third tub or barrel; holding from 60 
to 70 gallons, ' (Fide cacao, Circular No. 1 for detailed . description) . 
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Section XI.-PLANT DISEASES .—Continued. 

Am/tnoniacal SolnUo7\ of Copper Carhonate* 

Water ... ... ... ... 45 gallons. 

Strong solution of ammonia ... ... 3 pints. 

Copper carbonate ... ... ... 5 ounces. 

The copper carbonate is made into a thin paste by adding a pint and a 
half of water. The ammonia water is then slowly added until a deep blue 
solution is obtained which is made up with water to 45 gallons. 


Lime- Sulphur Wash, 

[United States Department Agriculture.] Circular No. 1, Bureau of 
Plant Industry, 

The mixture is composed of 10 Ih. of flowers of sulphur and 15 lb. of 
fresh quick lime to 50 gallons of water. The lime should be put in a 
50“gallon tub and 2. to 3 gallons of boiling water poured over it; the sul- 
phur should be immediately added and another pail-full of hob water. The 
heat from the slaking lime will cause the mixture to boil violently for several 
minutes ; some stirring is necessary and more water should be -added if it 
gets too thick to stir. A piece of sacking may be thrown over the tub to 
keep in the heat. The boiling will continue for 20 to 30 minutes/^ and 
when it ceases cold -water should be added to make up the mixture to 50 
gallons, the whole being thoroughly stirred and then strained through a 
sieve. All the sulphur should be carefully worked through the meshes. 


Lead Arsenate. . . 

Lighter than Paris Green and can be used with greater freedom, as it 
is insoluble in water and does not injure the foliage. Can be dusted on as 
a powder mixed with about 20 parts of slaked lime or wood ashes. 

As a spray it is best applied at about a strength of 2 lbs. to a 100 
gallons of water. It may however be used stronger without injury to the 
plant. 

Preparation. 

The powder is mixed into a thin paste with -water, all lumps being care- 
fully pulverised. Water is then added to make 100 gallons. 


70.-~Notes. 

Among inquiries for assistance in the treatment of Plant Diseases are 
the following : — , 

Coconut diseases at Laventille. 

Cane Blight and Frog hoppers. 

Caterpillars on citrus trees, (Papilio anchisiades, Esp.) 

Mealy bugs on cacao, (Dactylopius sp.) 

Caterpillars on vegetables, (no specimens sent). 

Thrips on Cacao. 

Carpenter bird injury to Cacao pods. 

AZewocEcwa or White Fly on cacao in Tobago. 

Black scale on Castilloa rubber in Tobago, 

Mealy bugs on Cacao in Tobago. 

^ *If the lime does not aj^pear to have properly combined -with the sulphur, the 
mixture should foe boiled over a fire for about half an hour and then made up to 
5CI. gallons, .. 
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Section XI.-PLANT DISEASES- — Gontimied. 

Circulars have been issued on the Carpenter Bird, Thrips and Coeomit 
beetle (Rhina barbirostris) and the Castnia liens moth. The two latter are 
I’eported to have been observed to attack the growing shoot of the Coeomit 
Palm, and may possibly be connected with the disease known as Bud rot. 

Mr. T. Thornton (Tobago) reported the discovery by him of a parasitic 
fly on Cotton worms. The Board’s Entomologist reports it to be a Tacliina 
—a good and useful parasite. This discovery may prove of considerable 
value to Cotton G-rowers. 

The Board’s Entomologist is continuing his observations on insects 
attacking the bud of the Coconut palm, the Castnia licus moth, and Frog- 
hoppers. The latter are reported numerous (February) in a field of Para 
grass, and again associated with root fungus in abundance. 

There appears to be an impression among some Planters that a disease 
or a pest must be accurately identified before remedial treatment can be 
employed. Identification is valuable, but usually takes some time durhig 
which injury may be progressing rapidly. 

For this reason it is useful to divide insects into the two easily recog- 
nised classes which are found to be most destructive, viz. : — 

Biting ; Sucking. 

Biting insects are killed by spreading poison on their food, and 
■arsenate of lead is now more in favour for this purpose than Paris green. 

Sucking insects are killed by spraying their bodies by some substances 
that liave been found to be destructive to them. Of these substances, 
kerosene emulsion, lime-sulphur and resin washes are in common use. 

For fungi generally Bordeaux mixture is used. . 

There should be no unnecessary delay in taking action with the bes 
available treatment, repeated in some cases ; and at the same time taking 
whatever preventive measures suggest themselves as most useful. 

Special treatment is required for boring insects and those that hve 
underground. They are among the most difficult to deal with. 

i^eotion XII.-BNTOMOLOaiCAL. 

71*— The Cane Sucker. 

{CaHtfiiiv Drury, 1773.) 

F. W. Drich. 

At the end of last year in the course of investigations in connection 
with the Frog-hopper attack on Sugar canes it was foumi by Mr. A. E. 
C'ollens that a large percentage of stools in one of the districts was afleeted 
by the caterpillar of this moth. The cause of the sudden increase of 
this pest is a matter for future study and enquiry, but in the mean time 
the following notes will serve to call attention to an insect, which if left 
alone may cause further and more serious damage, especially as it appears 
to attack Banana as well as Coconut cultivations. 

In one district from November, 1908, to February 10th, 1909, oAer 
25,000 moths were caught. Like all members of the order Lepidoptei’a the 
damage is done by the caterpillar. In this family the caterpillars tunnel in 
the canes and in the course of their development hollow it out. 

According to Kirby the Genus Castnia is widely distributed through- 
out the warmer parts of America from Mexico to Chili. There are now 
nearly IGO species known, differing very much in size, colour and even in 
shape, clothing and neuration (veining) of wings. Few of the species 
measure much less than 2 inches across the wings and the larger species 
■expand as much as 7 or 8 iuches. Many exhibit strong inetallic refieetions. 
Oastnia Urns one of the cominoiiest species throughout 

Bouth and Central America. Although a moth according to ciassification 
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Section XII. -ENTOMOLOGICAL- -GoiiUnned. 

the cane-sucker is of diurnal habits frequenting shady banEuia and eocoa 
ciiitivatic)ris and settling by preference on dry leaves* The cane-sucker is 
knuwn to be a serious pest in other places, although it is its lire 
appeniejice in Trinidad as an injurious insect. Under date of 28th Noyem- 
hr*i% 1904, {see BMcUm G S. Department of Agriculture Bureau of Ento- 
mology No. 54, p. 72.) Mr. B. Howell dones reports serious damage to 
cane fields in Demerara and mentions that a few children with nets had 
caught upward of a thousand moths in a week. The attack was then con- 
fined to one estate. In February. 1905, Mr, Jone.s gave the additional 
information that the plague of these insects still continued and that many 
thousands of moths w^eve being caught w'eekly. 

M Surinam Planter, refers to Casinia daedalus 

(an allied species) as being conspicuous by the damage its caterpillar does 
to the coconut palm* The female, he says lays her eggs singly on the 
lower leaves of a coconut tree and not more than 6--7 on one tree, the 
caterpillar bores through the bark and penetrates into the soft tissues; 
after a time the lower leaves turn yellow and hang do%vn perpendicularly 
without dropping off. The caterinllar is removed from its burrow with a 
pair of pointed forceps and if the wound so caused is treated with tar the 
tree would recover, Wt the fruit for that year would be lost. When, how- 
ever the growing point turns yellow, Kappler says that there is iio recovery 
possible and the tree generally dies. In less than 2 years he lost 20 of his 
best coconut trees.'*' 

In 189B in the February number of the Journal of the Trinidad Field 
Nufcuralist Club, Mr. Thomas I. Potter, F.Z.S. mentions that he found the 
eane-sucker attacking Banana plants at St. Ann’s, but at that time the 
dnmage was not extensive. 

In 1907 in a Report on Banana disease at St, Augmtmc estate, Mr, 
A. B. Collens, F.C.S., says with x'eference to the Cane Sucker: “Two 
*’ almost full grown larvce of this moth were obtained, one on a portion of 
“ stem lying on the ground, which had been cut about six weeks before, 
“ the other on a young plant. In the first instance the larvse had burrowed 
“to the centx'e and was feeding on the fruit stem, in the latter it had 
“ entered, the stem near the ground and burrowed upwards from about an 
'' inch in depth, for several feet. The damage could easily be followed 
“ HxternaJly by a copious exudation of vegetable pectin from the plant 
“ sv'here\'er tlie larva had tunneled to the surface.” 

Mr. Ottier has found caterpillars of this moth attacking young coconut 
pc bus at Laventille and Mr. Collens discovered a caterpillar feeding on the 
soft iuternal leaf tissue of a Palm (Oreof?t,i.'rn olfmiocti) from the Cascade Valley. 

The life history has not yet been coinpletely worked out, but the 
following notes may serve to supplement the illustrations : — 

Efffj (T'igs. 2, & 4). The egg is pinkish and has five longitudinal ribs (unfortu- 

n»tely they do not show well in fig. 2) which in cross section take the form of a star. 
After the young caterpillars have escaped from the egg the empty shell is grey almost 
white. According to Mr. Collens who kindly supplied some notes, the eggs are laid 
singly. A female moth under observation laid 50 eggs, in two days and 15 on 
rhe. third. According to Mr. l^otter a female moth selected the base of a banana sucker 
for egg laying. In the field I have seen as many as four eggs at the base of cane plants. 

f'htfr pi a (17'. (Figs. 5,0, 7, 8.} The caterpillars might easily be mistaken forth© 
larvae of beetles, but can be distinguished at a glance by observing the four prolegs 
one of which is shown enlarged in fig, 8, in beetle larvie these legs are absent. Ill© 
caterpillars vary in length from 2^ to 3 inches. They appear to enter the cane from 
the base and eat their way upwards to about 12 or 18 inches from the ground filling 
their burrows witli excrement and cane chips. When full grown they appear to remam 
more in the root stocks of the cane. ‘ 

Fifpa-. (Figs. 10 & 0.) Ihe pupa is formed in the caterpillars burrow generally 
low down near or under the ground among the roots of the cane plant. When ready 
to unter the pupal state the caterpillar with the help of silken threads and the chipa 

* The total number of trees ia not given. 
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Section XII.— ENTOMOLOGICAL. 

in^the tunnel envelopes itself in a cocoon in. wkicli it undergoes its transformation. 
When ready to emerge as a, perfect insect it works its way out of the tiinneito the- 
surface of the grouiid by means of the spines shown in %. 12. According to Mr. 
Oollens a pupa under observation took 49 dajm to emerge as a perfect insect. 

Adults. (Figs. I & 1a.) When just out from the pupa adults would appear as on 
the plate/ but after flying about tlie cane and banana fields, theli- appearance would 
change through tlie loss of scales which in this genus come, off verv easily but the two- 
types figiuanl are tdu:^ ones generally met with in Trinidad. 

Farther studies of the life history of this insect are iiece&sary before 
definite suggestions for control can be made but up to the present the best 
course that can be recommended for sugar estates is to catch the adult 
moths ; and grind or burn the canes in the fields most affected. The 
caterpillars have not up to now made themselves severely felt in Coconut 
and Banana cultivation, but Avhen observed they should always be des- 
troyed by extraction from the burrow or injection into it of a small quantity 
of bisulphide of carbon. The subsequent tarring of the tunnel or wound 
made s.bould never be omitted, as it prevents the entrance of fungus spores. 
Another precaution tliat might be taken is the firing of all abandoned sugar 
or banana estates which provide suitable breeding grounds for these moths. 
So far no parasites of either caterpillar or egg have been observed. 

72. —Insects and Insects destroying Fung'i recently identified- 

A. E. COLLENS. 

Specimens of Frog-hoppers, and also some covered with a green mould 
were recently sent to the Bureau of Entomology, Washington, D.0„ to be 
identified. These have been determined as Tomasiyis postic, a, Walker, 
and the Fungi on tlieni as Oonpora destructor and Fe7hinllm^^ 
commonly known as the green muscardine disease. 

Among other specimens sent were guava files, galls on cassava leaves, 
and a caterpillar infested with ichneumon parasites. 

The guava dies were hatched from the w'orms so commonly met with 
here in ripe guavas. The flies are of a yellow' colour with black or yellow 
stripes on the thorax, and wavy brown markings on the wings, the latter 
are twisted at a peculiar angle being, w^hen the insect is in repose, almost 
at right angles to the usual position of an insect’s wungs. The si,)ecies with 
the black stu])t' on the thorax has been determined as Anastrepha striatay 
Sehiner, and tlu^ one with the yellowish stripes on the thorax as 
trepha aci>duhn, W <ilker. 

The eggs aic piobably laid on the young guava after tlie flower petals 
have fallen, and the giiib pupates in the overripe fruit tliat have falleji to- 
the ground. 

One of the h(‘..st methods of keeping them in check would be to gather 
up all the fallen fruit and either feed them to pigs, etc., or bury them. At 
present they an' allowed to remain on the ground and fresh broods hatch 
out ready to deposit their eggs in the next crop. As all flies are extremely 
fond of sweet liquids, a possible means of destruction would be to spray 
the guava Icavtis with a solution of treacle or honey poisoned with Lead 
Arsenate ; this iiowever, can only be done if there are no bee-hives in the 
neighbourhood. 

As an alternati vo spray the expressed juice of rqje pine .apples or guavas 
might he used slightl^s’ sweetened and diluted. In Cape Colony the 
following mixture sprayed slightly on the foliage of the trees has been 
found to be very effective in poisoning fruit flies : — 

Lead Ar.senate ... ... 1 pound. 

Treacle ... ... ... 18 pounds. 

Water ... ... ... 25 gallons, 

and it was proved that this mixture could be used with safety, provided the 
trees had passed the blossoming period. 
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The galls on the cassava leaves were caused by a species of Cecidomyia^ 
a small fly or gall iiiiclge, several minute hymenopteroiis parasites deter- 
niined as Tetiaisticlms, sp;, ako hatched out of these. 

The caterpillar forwarded was obtained from sugar cane plants in the 
Caroni district. It feeds on the young leaves of the cane, remaining (3on- 
■cealed in the day time. Several were kept for identification but none 
hatched out. One pupated but had been already attacked by a parasitic 
Tachina fly, 'which emerged at a later date. The remainder succumbed to 
Braeonid parasites (closely related to the ichneumon flies) no less than 50 
^eEierging from one unfortunate caterpillar. These latter were identified as 
Aimnteless^. 

It is by xiatiiral enemies like these latter that many injurious insects 
rare kept in check and the possible extent of their damage greatly reduced. 

73. —Inquiries about Insect Pests- 

In connection with inquiries about insect pests, Planters and others 
when sending specimens can greatly expedite the work connected with the 
inquiry by observing the folio'^vung directions : — 

1. A lettei' sliould always acconipanx' the s])ecinien.s giving a short account of 

the observed habits and the extent of injury dotie by the insects. 

2. All packages should be plainly marked with the name and address of th® 

sender. 

3. Specimens of the insect, its work, and of plants injured should ))e sent. 

4. Caterpillars, grub.s, maggots, and any other larva? should be sent alive with a 

supply of food. 

5. For packing caterpillars use wooden boxes for long distances, and tin boxes 

when the jouniey is not very long. 

15. When in doubt about the manner of killing or packing any specimens write 

to the Department for detailed instructions. 

7. Ail packages will be forwarded post free if addressed to “ The Director, 

Departnaent of Agriculture, Port- of -Spa in.” 


Section XIIL-LIVB STOCK AND POULTRY. 

74. — Strongylus- 

The Department is at present collecting information m to the extent 
to which the Strongylus worm occurs among cattle in the colony, and as to 
its probable origin. Specimens of the parasite can be seen at the Central 
Dflice. 

75.— Cattle Rearing*. 

The Wardens’ Reports show that the total number of Oxen and Milch 
Cows in the Colony is but very .slightly in exce.s.s of the luimber annmdiy 
imported from Venezuela. 

This is a matter requiring serious attention. Apart altogether from 
the possibility — which at present seems remote — of .supplying butchers’ 
meat, there is the question of much-needed organic manure on cacao 
estates. F’or this, every estate sliould maintain a mimber of cattle in pro- 
portion to the number of trees, and the manure from the perns should he 
regarded as a necessary part of the cultivation. Wherever guinea-grass or 
para grass can be grown three acres .should furnish a large part of the food 
supply for ten head of cattle. The manure obtained would help to restore 
the dimini shill g amount of organic matter, and would aid in the develop- 
ment of nitrogen producing bacteria which is an essential feature in modern 
methods of cultivation. At the same time meat production goes on, and 
although the price of 5 cents per lb. live weight may not he directly remu- 
nerative, it should be indirectly so. The absence of stock rearing is a very 
noticeable drawback in agiicaltural practice in Trinidad, 



Section XIII.-LIVE STOCK AND POULTRY.-Con^mi^ef/. 

76.— G-oYemment Farm. — Statement of Foodstuffs^ used. 
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Milking Cows ... ... 

Young Calves ... 

Old Calves ... 

Heifers 

Steers and Young Bulla... 

"Working Oxen 

Bull (Eed Poll) 

Mules and Horses 

Brood Mares ... 

Young Mules and Horses 

Boars 

Brood Sows ... 

With young 1-5 rnontlis 

Pouitry ... ... 


»lb, total dany. 

I2tli March, 1909, (Sgd.) JOHN McINKOY, 

Acting Manager, Crovernuiojit Farm. 
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Section XIV. --AGRICULTURAL INSTRUCTION. 

77.-™ Agricultural Instructors and Inspectors- 
It lias been decided to place the present Agricultural Instructors under 
'.tlae control of the Education Department. The Board, of Agriculture will 
appoint Inspectors who will combine the duties ol inspeetion of plant 
diseases with Agriculturalinstruotion in the held. 


78.— Winners of the Carmody Prizes. 

The Teachers who made the best general exhibits at the recent Agri- 
cultural Shows, and who were in consequence awarded the Carmody Prizes 
for excellence are : 


Port-of-Spain centre : 
San Fernando ,, 

Princes Town „ 

Arima ,, 

Tobago ,, 


J. J. Beard, Garenage Ooverimient Scbool. 
A. Bonas, Marabella R, C. 

W. F. Hare wood, Princes Town Wesleyan. 
Sydney Smith, Arouca Government School. 
L. B. Hilaire, Toco R. C. 


Section XY -MISCELLANEOUS. 


79.— Statistics. (Wardens® Reports, 1907-8). 

The absence of reliable statistics as to" acreage under cultivation and 
actual yield are great drawbacks to an agricultural colony. The only 
statistics we possess, that can be relied on, are those of produce exported; 
but though ill some instances these include the greater part of the Colony’s 
production, in others it is not so. Notable examples are coconut oil, sugar, 
rum, and molasses — large quantities of these being consumed locally. In 
the case ol Rum, the quantities consumed locally are shown in the 
Receiver-General’s returns. 


The recent returns by the Wardens are a great improvement on previ- 
ous ones, and if continued carefully along simBav lines are likely to become 
reliable and proportionally valuable. 

From these returns we abstract the following figures of cultivated 
kiids^: — 

' Acres in Estate Canes 
„ Farmere „ 


Cacao 
Coconuts 
Riee ... 

Rubber 
Limes 
Oranges 
Pine Apples 
ProvisionB 
Good Forest land 

The following are the figures for Produce 

Sugar ... 

Cacao ... 

Coeonnts ... ■ ' ... 

Copra ... 

lUce ... ... ■ ... 

IiinieB 
Oranges 
Plantains 
Pine Apples 
Ground Provisions 
Tobacco 

The figures for Stock are : 


47,070 

18,576 

246,706 

10,74S 

9,522 

2,960 

497 

38B 

25 

:i2,98B 

3.17,666 


50,390 tons. 
56,804,858 Ibfl. 
17,840,542 No. 
1,445,017 lbs, 
10,531,120 lbs. 
6,289 brls, 
603,200 No. 
303,100 „ 
11,400 „ 
4,305,616 IbB. 
5,075 „ 


Horses... 

Oxen ... ... , . ■■ ... 

Milcb Cows 
Mules ... 

Donkeys ... 

Rigs ... ■ 

Goats ... 

Sheep ... 

The reports contain many valuable 
careful consideration. 


...4,023 No. 

...4,974 „ 

...6,42.9 „ 

...3,612 „ 

...4,329 „ 

...8,346 „ 

... 6,461 „ 

... 2,602 „ 

suggestions which are deserving of 
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Section XV—MISCELLANBOUS- — Continued. 

80. —Drainage. 

W. E. Broadway. 

Although so miicii has been written, talked about, and discussed over 
the subject of draining land from time to time, yet it seems really 
advisable to continue impressing upon many people engaged in oultivation 
that it is a matter of the very greatest importance to ensure the desired 
object in view, namely, ample returns from the crops that occupy their land. 
In many instances one is apt to overlook the fact that defective drainage 
causes plants to put on. an unhealthy appearance and, thus comes about the 
idea that resort to spraying with insecticide is necessary to revive the tree 
and bring it back to its former condition. It is hardly necessary to point 
out that such a process can never meet with a planter’s satisfaction. Land 
is often blamed in not returning the right balance to the planter’s pocket 
when, -ali the time, it is not the fault of the soil, but the blame can reason- 
ably be laid at the door of the cultivator. Within limits one can never 
drain too well where “sticky” or adhesive land exists, whether it be on 
vslopes or flat positions. Take the cacao tree as an instance. It may be that 
appearances are all that can be desired but, as it grows olcleiv an unde- 
sirable yellowness and stuntedness of leaf and branch growths seta in. 
This is proof that something is wrong. Frequently in cacao lands this is 
solely attributable to -want of deeper drains so as to allow the sourness of 
the sub-soil to filter out instead of to the attack of any disease whatever of 
stem, branch, leaf and pod as the first cause. Without a sound system of 
this vital item in cultivations no amount of manures and spraying will 
produce the returns that a planter looks for. 

That this defect is present in onr midst only needs a little observation 
as one travels through districts. I look to the soil, as of course others do, 
in the light that it is the very foundation of a plant’s health, and since that 
is the ease, it becomes essential on the part of us all to see, that above all 
things, our drainage plans are being carried out in a thorough and an 
effective manner. Vigorous, healthy roots mean thrifty branches and 
leaves; roots no more like sour and acid substances, or liquids, than the 
parts above groiand like objectionable emdronrnents ; without the former 
conditions prevailing, the latter cannot be maintained satisfactorily. 

81.— Notes on the climate of Tobago. 

Statistics are generally dry reading, but any information about climate 
is of importance to an intending settler and especially to any one taking up 
Cacao planting. 

As in most Tropical Countries the year is divider! into a dry and a wet 
season. The former is from .iaouar}' to May inclusive, the remainder of 
the year is the W''et season, but occasionally about October there is experi- 
enced a fortnight or three tveeks of comparatively dry weather, called the 
Indian Summer.” For about ten months in the year there are trade 
winds wliieh make life a pleasure. In August and September, or some- 
times September and October there is less bi-eeze and this is the hottest 
time of the year. At the Observation Station, 400 feet above Sea level 
where these notes have been compiled, the highest temperature recorded 
in five years has been 86-' and the lowest 69° (Fab.), 

If a resident takes care that no wild plantains, or travellers palms or 
stagnant .pools are allowed near his dw'elling, where mosquitoes can breed, 
he need have no fear of malarial fever. The writer has resided 6 years in 
Tobago, never uses a niosquito net, has never had any fever, and enjoys 
as good health as in the old country. 

A matter of great importance to a Planter is that Tobago is outside 
the hurricane zone. There has been no “blow” to injure trees siiice 1841 
and that could not have been of exceptional severity, as trees of older date 
are still standing in exposed places. 
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Tlie observations on Rainfall apply to the AVindwarcl District wliicii is 
liesti suited to the Cultivation of Cacao and Rubber. The Lee’.vard Bainfail 
is less by about 30 inches, but it promises as well for the cultivation of 
Cotton and Coconuts as the ^Yindwal’d for Cacao and Bubber. 

One cannot but observe in the following analysis of Rainfall at this 
Windward station, two most importanti points for Cacao Planters, 1st. 
the fine distribution of rain throughout the year, and 2nd, the absence of 
dry: spells : — 


Bainpax-l. in i'.ach; Month fob Five YsAPyS. 

Jan. Feb. Mar, Apl. May. June. July. Aug, Sept. Oct. Nov, Dec. Total. 


Days on 
wuicli 
vain fell. 


904 ... 5*71 

3-29 l‘2‘2a 

4*44 

3-19 10*06 

11*5*2 

8*52 

8*27 

7*44 11*88 

7-93 

94.47 

279 

IDOJ ... 3*19 

2-70 

4-02 

7*15 

5*55 7*93 

10*91 

22*01 

7'vS7 

6*81 11*11 

9*81 

99-06 

284. 

1900 ... 3-38 

3’91 

2*4.5 

2*30 

7*67 12*49 

13*6*2 

12*40 

6-93 1*2*94 11*.53 

12*22 

J 01*90 

255 

1907 ... 8-05 

4-87 

3'58 

1-53 

7*37 7*98 

12*40 

9*68 

9*90 

6*8*2 9*09 

8*36 

89* B3 

290 

1908 ... 4'-2il 

1-76 

5-62 

2*53 

9*59 8*87 

1*2*05 

8*04 

9.40 

9*54 7-62 

12-26 

S7*50 

291.) 

Average 4*91 

3*30 

5*57 

3*59 

6*67 9*44 

12*10 

12*14 

8-47 

8*71 9*44 

10-11 

94*51 

279 

Smallest number of days 

in any montli on wliioU rain fell 



13 days. 


The only excessive rainfall was in August, 1905, when S inches fell in 
ten hours. In the dry season — January to May— more I'aiii falls through 
the night by about S%. This is reversed in the ivet season— -June to 
December — when about 20% more rain falls during the day. 

The result of the absence of dr^* spells and the good distribution of rain 
is that Cacao trees crop all the year round. The main crop is during 
November — December, "and a lesser crop April to June, but the trees are/ 
never without some fruit, 

Eoxburgh, Tobago, 2iid Jany,, 1909. 


82.— Ooivillea racemosa in Tobago. 

W. E. Broadway. 

As records are always valuable it is advisable to note that this rare 
tree is fruiting freely at the hack of the Government Buildings in Sea-r- 
borough, Tobago. . ' 

Seeds are being collected for propagation as well as for distribution. 
It would be interesting to know its history. Who planted it, and wlier* 
did this particular one come from ? 


' 83.— Shelter belt at the Tobag'o Botanic Station. 

Wi E. Broadway. 

There is a fine wide line of young trees w'hich ivere planted afew years 
ago by the former Curator (the late Mr. H. Milieu) in an exposed positipn 
made up of five distinct kinds of trees, Mango, Mahogany, Oalba, Star 
apple and TheveUa neriifoUa. As it now stands, it is a barrier to the high 
winds wdiioh frequently sweep across that part of the groimds and conse- 
quently, accomplishes the purpose it was intended for as a successful wind- 
bleak. Tobago planters might inspect it to their advantage. 
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Section XY-MlSGEhljAN'EOlJS-Oontimied. _ 

84. -“Second Note on the Marbela Manjak Mine. 


By E. J. Lechmere Guppy. 


AYING been favoured by James Wilsnij Esquire, of 
Messrs. Goi)d\ville aiivl Wilson, with samples of tbe rooks 
Ibiind in the Miirbela Manjak Mine, Iwslb enabled to present 
a short preliminary note on the subject published in the 
Proceedings of the Victoria Institute, 1904, and in the Geological 
Magazine, London, 1904, page 270. 

The receipt of additional samples of the rocks, the last of which 
came through L. J. Bernstein. Esquire, induces me to modify my 
opinion on some points, and I therefore contribute a second note on 
the subject. 

Down to a depth of about forty or fifty feet the material obtained 
in sinking the mine is mostly of a heterogeneous character, showing 
extensive disintegration and disturbance due partly to pluvial and 
weathering agencies and partly to human interference. Below that 
we have indurated clays and sandstones containing gypsum, and it is 
in these and the subjacent strata that the manjak occxirs in veins and 
seams. These continue down to about 160 feet, and were apparently 
laid down in an area where tide-xvater and flood -water were alternately 
tidmir.ted. These deposits are extremely fine grained and the clastic 
matter in them is mostly very fine sand with a large proportion of 
argillaceous matter, showing that its origin was at a considerable 
distance. But below this the fluviomarine character gives place 
to a decidedly marine one, though the proportion of calcareous 
matter is still much less than in the typical Naparima rocks. 
These rocks shoxv the gradual shoaling of the water by matter 
brought down by the rivers from the neighbouring continent. The 
foraminiferal fauna wdiicli in the lower beds is of an entirely deep sea 
character becomes gradually driven out, and only those species 
remain which are capable of existing under estuarine or fluviomarine 
conditions. 



The following is a List of the Foraminifera from the deposits 
below 160 feet in vertical depth : — 


S pi roloQulina li mbata. 
robiista. 

Chilostomela ovoidea. 

Webina clavata. 

Troohamiria proteus, 

Amodiacus tenuis, 
inoertiis. 

Comiispira polygyra., 
Cyclamiua canoelata. 
piisila. ” 

Reophax noclnlosa. 
Haplophragmium neocomianum. 

foliaceiim. 

Clavuliiia eocaena, 

Bigenetina iiodosaria. ' : 
Spfro'plecta bifornas. , , 

Bolivina beyriclm 


Nodosaria comata, 
soluta. 

raphaiiistnnn. 
Glandulina lae\dgata. 
Criatelaria limbata. 
echinata. 
crepidula. 
clypeata. 
italica. 

Frondicuiaria inaequalis. 
striata, 
mucronata. 
Uvigeriua pygmaea. 
Polpnorphnia comunis. 
Bulimina pyrula. 
Globigerina biiloides. 
Truncatulina praecincta. 
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Section XV. -^-MISOELL AKEOUS.-<7on^m£e<i. 


Textnlaria grameii« 
tmclins. 

El ! psoi din a s bnodosa. 
U genn foriTioaa. 
orbigiiiiUia. 


liaidingeri. 
ariminensis. 
Pulvinalina paoperata. 
elegans. 

Botalia so’daiiii. 


(This List is only a prfjliuiiuarj one ) 

I haTe no evidence as to the dip of the strata in the Marbela 
Min^j except that it is high and variable. The strike is appruxi- 
niately S.W. to N,E. 

The sample referred to as having been furnished to me by Mr. 
Bf^rnstein, came from a depth of about 2^*0 feet. It was a moderately 
hard very fine-grained sandstone — a sandy Mudrock in fact ; black in 
color with some argillaceous matter in it, and some larger fragments 
of stone, one or two of which were 6-7 mm. in diJi meter. The black 
Gol'iT seems to be due to carbonaceous matter which is very small in 
quantity and probably iniiltrated from adjoiiiing beds. Tliis r-wk 
contained a considerable number > f Orbitoides, similar to those found 
in the lowest beds of the Naparima Tertiaries. They show that the 
Orbitoides-hed underlies t! is series of strata and that the base of the 
tertiaries has been reached. This bed appears again near the San 
Fernando Railway Station and at Point Bontour, also at Ali Creek. 

The Orbiloides are almost exactly the same as those figured by 
Brady from Sumatra (Ge 1. Mag, 1S75, PI, XIV., Figs. 2 and 3), and 
may for the present be called 0. disp{msa. Sow., though I could not 
assert the specific distinctness of the specimens placed under that 
name, acd I should prefer to adhere to my former treatment of the 
nomenclature as recorded in the Journal of the Geological Society, 
18 '2. page 532. Silvestri has referred the Form called 0. dispayisa 
to Le idoeycUna marginata Micheloti in a Ptiper in Atti Acad., 
roni ana 1906. (S^e also Silvestri ‘‘ Sulla Orbitoides gumbelii” in 
Atti Acad, romana Dec. 1905, page 34). The superficial characters 
of our Form lire similar to those illustrated by Silvestri. Among the 
Marbela specimens we may roughly distinguish three Forms ; 1 P the 
small or young forms, nearly smooth 2 P the medium-sized forniB, 
having a pirt("d or foveate surface ; these are much thinner towards 
the edges than the third form in which the superficial cells are 
converted into tubercles owing to the development of exogeneous 
deposit. This which may be called the adult form is almost evenly 
biconvex. !n the snuiil form the process of shell construction is 
going im, the sarcc;de body forming cells on a d finite cyclical plan 
for its reception. Having attained its full growth the extensimi of 
the sar*c>dti body is lodged n cells constructed for its accommodation 
on the outer surface of the disk, forming the pitted or fnveo'ate 
striicture of that surface. The organism growing older but still 
retaining some of its power of secreting calcareous matter gradually 
covers over or fills up these superficial cells with exogeneous deposit 
forming the lumps or tubercles seen in old specimens. 

The Orbitoides found at Point Bontour where I originally 
discovered the Orbitoides- bed are easily cut across whereby the 
internal arrangement of the chambers is seen. But the Marbela 
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specimens are so infiltrat^^d with mineral matter that the internal 
s»riictiire is obscured. Nevert leless enough is seen to make their 
relationships tolerably certain. 

We originally obtained the names of Ovhlio^df^s man,MJi and the 
other varieties found in Trinidad. &c.. and recorded in mv Paper in 
the Ge dogical Society’s Journal, and elsewhere, from T. ITipert 
Jones, who publivshed a Paper on the Orbi oides tro si Jamaica in the 
same Journal in I8r»d, page 514, and airairi in the G' O ogical 
Magazine, page 103. It was from this last rather than the 

hrst-naiiied Paper that we got the names above-iirmtionad. for in my 
Paper of 1883, read to the .Scientific Association, and re-published in 
the Geologist,” 1S6 k page 159, I did not* venture to use specific 
names. Speaking of the Antiguan Orbltoides, liupert Jones says : 

This large thin Orbitokles is of considerable interest it belongs to 
that species of Orbit oides which is characterized by having vertical 
partitions to its central layer of chambers, and these more or less 
cylindrical, namely, 0. manfeUi. It is the exact counterpart of the 
Orbitoides I have lately observed in the limesione fr<mi Malta.” He 
further states that he found the same variety of 0. mantelii in the 
Jamaican limestone mixed with 0. dispans a and 0. fortisii. Dali, 

( Pi oc. U.S N. Museum. 1898, page 329), observes thai. in no case which 
he has examined has the West Indian species prov d to be the true 
0. ma\ttelii. Upon this Hill remarks (Geology of Jamaica, page 14:4) ; 

is now apparent that Dali’s recent statemnit to the effect 

that Orhitoide.s m<tntelli has not been fount! in the West Indian 
species is incorrect, and we must accept the O'-curronce ot this species 
as identified by the eminent authorities T. Rupert Jones and K. M. 
Bagg,” The variation in Orbitoides leads me to believe that the 
different forms found in the Trinidad and other West Indian rocks 
are all really of one species. I cannot see any true and coustaut 
differences between our fossils and those figured by Br.idy and 
Silvestri in the places quoted, and by Carpenter ( Introd. PI. XX), 
In these circumstances I do not feel competent to make any change 
in the nomenclature, and to avoid confusion I leave matters iu this 
respect as they were before. Hill’s obser vation that 0. bitoides ai e 
not found above the Eocene is, in my opinion fully borne out by the 
facts here as well as in Jamaica. 

I consider that the rocks occurring in the Marb da Mine down to 
the depth of 180 feet represent theNariva series, wdiile the lower beds 
represent the Naparima oceanic deposits. These last differ in some 
respects from the Napa'ima oceanic beds, and the difference may be 
due to the deposition of the sediments in a shallower sea on the 
flanks of the cr. taceous ridge crossing the middle of the Island and 
lying to the north of the great Naparima Anticline. In my first note 
already quoted I described the difference in these words : ' A very 
noiiceable difference is that the material of the oceanic ■ eds when 
washed yields a residue consisting almost entirely of Foraminifera 
(chiefiy globigerina), wl'ile that of the Marbela deposit ci»nsi>ts of 
small pieces of slaty-looking and ferruginous matedals, the fora- 
minifeial fauna being much scantier thsin that of the oceanic beds.” 
While admitting a large amount of variation in composition in the 
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Naparima roclis, tliis may he held to be true generally of the oceanic 
beds. We have to assume therefore a shallower sea and a greater 
quantity of iiiiiddy sediment in this area than in that to the south of 
Naparima Hill {See my Section in Journal of the. Geological 
Society; 1892, p. 5:^2). 

From Mr. Wilson I received some additional samples of a hard 
sandstone which ap| ear to have come from a lower dfptli than the 
Orbitoides bed, some 220 feet deep These contain fossils but not in 
a determinable condition, and the rock is so hard that there is no 
means of extracting them- I believe, however, that these rocks are 
the very base of the tertiaries or top of the cretaceous. I consider 
therefore, that the rocks at the Marbela xMine represent the equivalent 
in time of the whole Naparima series and extend downwards from the 
Mice ne inclusive to the Eocene and top of the cretaceous. Hiey 
w’ere however deposited m a shallower sea than the true oceanic beds 
and one wherein the conditions varied somewhat from those, 

During the cretac'ous period the Amazonian and Orinocan 
region was occupied by sea as shown by Karsten (Geognostische 
Yerha'tnisse des westlichen Columbien), while at the same time a 
portion of the xVtlantic Ocean was occupied by land. As explained 
in my papers ( Growth of Trinidad’’ and f ^ Geological Connexions 
of the Garibean Eegion,”) the sediments of which the rocks of 
Trinidad are composed w^ere up to the end of the cretaceous period 
derived from the land which existed to .the north and north-east. 
But upon the close of the cretaceous period and the gradual rise and 
iillixig up of the Amazonian and Orinocan region, the sediments now 
came from the west and south-west inaugurating the period of 
asphaltic and carbonaceous deposits which probably continued 
throughout the tertiary period. 

The origin of the carbonaceous substances is to be found in the 
vast quantities of vegetable matter brought down by the rivers from 
the continent of South America. This matter being of a slightly 
greater specific gravity 'thun water, is subject to the laws which 
govern the removal and deposition of sediment or clastic materiaL 
Now one of these Jaws is that material of like specific gravity and of 
like fineness or coarseness of grain or dimensions of the component 
parts is deposited togeiher and apart from dissimilar materials. 
Hence the vegetable matter brought down by the rivers was deposited 
in layers banks or strata becoming interstrarified with other sedi- 
mentary materials as the process of sedimentation and deposition 
went on, ( hemical changes supervened which converted the vege- 
table tissues into the forms in tvhich we now find them, namely 
Lignite, Asphalt, Manjak and Petroleum. 


P.S.— Basing my opinion on the theory expounded above, I 
predicted two or three years ago that petroleum w’ould be found in 
the deltas or sedimentary formations at the mouths of tropical rivers. 
The prediction has already been verified in the cases of Nigeria and 
■Tampico. 
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85 .— Preliminary iiotioe of a discovery of Fossils in the 
Tamana District, Trinidad. 

By E, J. Lechmerk Guppy. 


Mr. P. W. Jarvis., of the G Jonial Bank, has been kind enongli 
to fiirnish me with some samples of fossil iieroiis rock from Machi pur 
near Montserrat in the Tamana district. These samples are an 
indication of the richness of that locality in fossils, and no doubt 
many remarkable and nteresting deposits will be found in the district. 
The present coilection contains corals so highly altered by fossilizatioii 
as to be scarcely determinable. They are like some of those described 
by P. M. Dnncan from West Indian localities, and better specimens 
may hereafter be lound admitting of specific determiiiatiori. Most of 
the specimens are a coral limestone, and in the interstices of this is 
found a calcareous sandy deposit containing numerous foraminifera 
polyzoa and echinndenn remains, none of which are in a state for 
identification except one foraminifer, namely Ami)liistenji]ui, and this 
occurs abundantly, but of small size. The most interesting fossil is 
a crab, of which 1 append a description. Aim mg molluska there is 
an olive and a concentrically-ribbed bivalve which might be a Venus, 
but the hinge and interior are not visible. A small imperfect bivalve 
seems to be a Limea, 

Ranina cnspidata.—New Species. 

The Carapace is rather evenly convex and the general contour is 
almost circular, antero-lateral angles being formed by four flattened 
acute spines pointing uiitwaixls bmmnd tlie general outline of the 
Carapace. These spinose projections are somewhat similar to the 
foliaceous exp;insi{)iis of IL palmacea from which they differ in 
pointing outwards instead of forwards. The median portion of the 
Carapace is formed by a round carina which is separated off by 
moderately deep grooves from the lateral portions, thus dividing the 
back into three parts, the median part bearing a single row of 
distant, low, Imt acuminate tubercles; and each lateral portion 
two rows of similar tubercles soniewhat iiucgularly arranged. The 
length of the specimen is about b centimetres by 4:-| cenumetres 
in extreme width. 

A specimen of It collected by me from the Naparima rocks 
was described by my friend Dr, Henry Woodv/ard, F.R.S,, in i86t>, 
under the name of U. porifera^ (Jour. Geol. Soc , \^oL XXII, p 591.) 
Dr. Woodward gave a list of all the species of Eanina then known to 
him, eleven in number, of which ten were fossils iroin tertiary 
depositvS, and the remaining one is a living species found in Japanese 
and Eastern seas. I am not aware of any addithms having been made 
to Woodward’s list. I am unable pi-sitively to allege that our present 
species is diherent from that described by Woodward, inasmuch as in 
the latter the superficial characters of the Carapace are preserved 
whereas in the present specimen the shell has disappeared. B. ponfera 
also lacks the frontal margin so that we do not know what the form 
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of it was, wliile in M. cuspida fa tlie frontal margin is almost perfect 
Fiirtber, the dorsal siirfaee of H. pwrifera is free from tubercles* 

The occurrence of Banina in the tertiary rocks of Innidacl 
is another fact to be added to those noticed in my Paper outlie 
“ Geolo ical C'oiinaxions of the Caribeaii Uegi^m,” showing the 
probable connexion by sea between the Caribean Sea and the Pacific 
Ocean at a furmer epoch. . 

1 he concentrically-ribbed bivalve referred to in the foregoing 
Paner is probably Fmn.f..s‘ Guppy, (Proc S. A. Trin., 1873, 
Pt II, F. 8; GooL Mag. iSTd, PI. XVll, E. 8). It is said by 
Dali Floiida Fossils, Part VI, page 1277) to be like his 

but I do not knoAV that species. It is like V, versatilisy 
Dolt., Paluns of Touraine (Jourii. Conch. 1888, PI. XIL E. 4-). 


Explanation of the Plate, 


Tertiary Fossils, Trinidad. 


Fig. 1. — Ranina euspiclata -Macliipur Tamana, Trinidad. 

Figs. 2-3. — Orbitoides dispansus — Bontour Point, Naparima, 

Trinidad. 

„ 4- 6. —Orbitoides dispansus— Marbela Maiijak Mine. 


Extract from tlie Experiment Station Eecord U. S. A. 


86.— Americans amazing agricultural advance. 

Statistics of agricultural ■wealth production, value of farm property, 
and of population engaged in agriculture during the years 1870 to 1908, 
mclusive, are presented and discifssed in this article. 

The increase in value of farm products is shown hy the Btateinevrt that 
“ in the 20-,year period between 1870 and 1890 the gain was only $500,000, 
000 ; in the 30-year period between 1870 and 1900 the gain was only 
12, 800, 000,000 ; whereas in the 8-year period from 1900 to 1908 the gain 
was 13,300,000,000, or 1500,000,000 more than for the 30 years from 1870 
to 1900,” In 1907 the value of farm products raised W'as $7,412,000,000, 
the value of all farm property $28,077,000,000, and the number of people 
engaged in or dependent on agriculture 11,991,000. The great increase In 
wealth production is attributed to the rapid growth in scientific farming. 

Research— Methods reviewed. 

In a preface to a recent issue of the Experiment Station Eecord 
(D. S. A.) the Eeport of the Commission on Agricultural Research is Edito- 
rially Tevie wed ; and the following paragraphs are reproduced here as they 
contain very valuable suggestions 

“ (1 1 The development of research effort has not been symmetrical and logical. 
Adegnately trained men have not been provided in sufficient numbers +o expend in the 
way of capable mvestigaiion the entne amounts of national and state appropriations 
that have been applied to agricultural research. This is one of the reasons why the 
more difficult agiicuitural problems have so largely remained untouched, . * , 




1. E-anina CaspioLata, 


2-6. Orbitoid.es Dispansa. 
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“'(2.) Many persona ttommally liolditig research positions ha%"e been investigators 
only in for their time and energ}' have been a) sorbed b 3 * other duties. . T , 

“(3.) The persistent and widespread promotion of popular education and of public 
good will has nnqueatioua.hly had a profound, and not always in'irnvdiately liealthfiil, 
influence on the extent and character of . . agricultural res earcln , . . 

'' (4.) The urgent and natural call for results that %vould produce an immediate 
and favourable reaction upon the public mind has not only brought about an era of the 
cliffusioii, rather than of the acquisition, of knowledge, but has, cpiite generally, led to 
the study of problems admitting of prompt conclusions, more particularly problems of 
a business character directly related to finajicial benefit, rather than those that are 
fundamental. 

“ (5.) As one result of the close association of scientific inquiry and popular educa- 
tion a true conception of real and efficient research has not been fully maintain ed in 
the minds of all those engaged in the work of agricultural investigation. The effect of 
such a situation upon the progress of agricultural knowledge is obvious.’* 

iltnong the recotnmenclatioas which in the judgment of the comniissiouj 
“ shouicT guide in the promotion, organization, and prosecution of research 
in agriculture” and which are regarded “asessential to bringing about the 
conditicns that all friends of agricultural progress desire to see established,” 
are the following 

“ {!,) Every effort should be made to promote the training of competent investiga- 
tors in agriculturo both in the agricultural, and, so far as pra<Aicable, in tlienon'agricub 
tiiral, colleges and universities, and their training should be as broad and severe as for 
any other field of research. 

“(2.) The progress of agricultural knowledge now demands that agricultural 
research agencies .shall deal as largely as possible with fundamental problems, confining 
attention to such as can be adequately studied with the means available. 

"(3.) The work of research in agriculture should be differentiated as fully as? prac- 
ticable, both in the form of organization and in the relatioms of the individual mvestiga- 
tor, from executive work, routine teaching, promotion, and propaganda, and should 
be under the immediate direction of an executive trained in the methods of science who 
should not be hampered by other duties of an entirely unlike character* 

** (4.) The investigator should be free from all coercion whatever. In reaching his 
conclusions he should be equally free from the prescription of received opinion and 
the temptation to exploit his results for the purpose of obtaining future support. 

“(5.) Any research agency charged with a single main line of mvestigation 
should be so organized that it may employ within itself all necessary processes in any 
branch of science. Tlie co-operation of any or all of the departments of an Experi- 
ment Station on a single problem, when necessary, should be a fundamental 
requirement.” 

The report of the Standing Committee of the assoeiatdon on station 
organization and policy dealt with several of the matters discussed in the 
Cammission’s report, tut in a somewhat more specific way* Like those of 
previous years, it was to a large extent based upon the concensus of opinion 
of station men as to the most practicable means of securing the highest 
efficiency in station work. 

. The report points out -certain 'defects of ■ administrative organization,/ 
which still prevail to some extent and defines the functions of aclministaa- 
tioii as related to research, as follows : — 

“ (a.) To help to determine in advance whether the proposed research is profitable 
and altogether advisable from the standpoint of the public, whose representatlva for 
the time being the administrative officer must be. 

“(&.) To assist in determining what lines of experimentaiicui are calculated to 
throw profitableTight upon the problem. 

“ {tf.) To help determine whether the work is best carried on by one individual 
representing a single line of inquiry or by two or more working In conjunction, and if 
the latter, to secure in advance a complete understanding as to mutual duties, rights, 
and responsibilities. Upon all these points the judgment and the point of view of 
the administrative officer is not only likely to be broader but cex'tain to be freer from 
personal Bias than is that of the professional investigator. 
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“ (c?.) llte ex])criment otice decided upon, liowever, and funds provided, admiiiis* 
tmtioii is over until, results are due, wlien it begins rgain and doss not cease till 
reijorts are puluisiiod and clrvndated. Tbe less adininistrrticn durirg tlie progress of 
tlie work the hetter for all interests, and if the need cf it becomes clear, it is the best 
of evidence that adininistratioii was remiss at the outset. Your Conunittee cannot too 
strongly point out the necessity of the entire freedom as to met hods of investigation 
on the 'part ol the sta,lf worker v/lio lias been employed because of his expert know- 
ledge of the rnatter and methods of work in a highly specialized held.” 

Tlte ideal thus presented by the Committee is ‘‘ administrative effi- 
eieney and sympathetic helpfulness without interference, ” requiring “ for 
administrative officers men not only of good business methods aucl large 
outlook, hut also with the highest obtainable training along some important 
line of science as related to agriculture.” 

The Committee favors an organization “^ strong enough to recognize _ 
the interest of the whole station as above those of any department or 
separate interest and strong enough to enable the entire influence of the 
whole body to be exerted in any desired direction on short notice.” 

As regards lack of pennaneney and continuity of work and resulting 
decreased efficiency, the Committee enumerates a number of causes, but 
is of the opinion ‘‘that the interference of teaching and extension work, 
and the payment of poor salaries, are among the prominent causes of 
unsatisfactory work and of frequent change.” 

The Committee “ reaffirms the recommendation of last year to the 
effect that there should be concentration on a few- lines of research, and 
further recommends that there be close adherence to a thoroughly con* 
sidered, definite, and well-planned projects ; that every effort be made to 
retain experienced and well- trained men ; that an associate he appointed in 
each important department who shall be capable at any time of taking up 
the work of the chief ; that the finances of the stations be so administered 
as to insure the supply of all suitable facilities for w'ork; and that the 
integrity of long-established experimental fields should be inaintainecl.” — 
(“ Experiment Station Kecord”), December, 1908. 
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Price List of the Economic Plants available for distri- 
bution at the Botanic Station, Tobag'o. 




Scientific Nmnes. 

Common Names. 

Price per Plant 
from 

Achras sapota 

Sapodilla ... 

Cents. 

4 

Aiiona miiricata 

Soursop 

2 

,, reticulata 

Custard Apple 

2 

,, squamosa 

Sugar ,, 

2 

Bligliia sapida ... 

Akee 

2 

Citrus aurantium, var. 

Ruby Orange Budded. . . 

12 

55 35 

Navel ,, ,, ... 

12 

J1 35 

King „ 

12 


Jaffa ,, ,, 

12 


St. Michael Orange Budded 

12 

51 

Sandford ,, ,, 

12 

15 

Pine Apple ,, 

12 

,, decumana ,, 

Shaddock ,, 

12 

31 11 55 

,, medica, ,, 

Grape Fruit ,, 

12 

Citron ,, 

12 

„ ,, „ acida ... 

Spineless Lime „ 

12 

” ” 

Common „ Seedling 

, 2 

Mangifefa iiiclica, ,, 

Mahla Mango Grafted 

25 

President ,, ,, 

25 

33 5 5 55 

I>’Or 

25 


Rous.seau „ ,, 

25 


Millen ,, ,, 

25 

Miluusops globosa 

Gordon ,, ,, 

25 

Balata 

2 

Passiflora quadrangularis 

Granadilla ... 

4 

Psidium Cattleyanuni 

Chinese Guava- 

2 

,, guava, var. 
Punica'grauatmn 

Large Red... 

2 

Pomegranate 

4 

Spondias dulcis 

Golden Apple 

4 

Tamariiidus indica 

Tamarind ... 

! 2 

3Se-sr«sii?ca.M® 


Goffea Liberica 

Coffee 

2 

„ steuophylla ... 

Tlieobrorua Cacao 

Cacao 

I 2 

! 1 

Myristica fragraus ... * 1 

Nutmeg ... 

4 

Castilioa elastica 

3ES,Ta.l>l3®j?iS« 

Central American Rubber 

2, 

Puutumia elastica 

West African or Silk Rubber 

4 

Maniliot glaziovii 

Qeara Rubber 

4 

Mimusops globosa ... . 

Balata ... > > . . < • 

2 

Brythroxyloii coca ... I Coca ... ... i 

2 



Oiiaiacum officinale ... 

Lignum vitie 

2 

Mimusops globosa ... 

Balata 

■ 2 

SliLia.a.e , »®oo»?at*S.'sr« 


Casuarina muricata ... 


2 

Erjthrina velutina 

Bocare 


Parmentiera cerifera ... 

Candle Tree ... ...| 

2 ' ■ ' 




INDEX 


Subject. 

Page. 

Date of Meeting. 

A, 



Accouats—Audit of, by outsid© Accountant ... 

8 ... 

8th January^ 1909. 

Acetylene trap lamps— Purcbase of 

8 ... 

V, 

Advisory Committee— Appointment of 

4 ... 

27th November, 1908. 

,, ,, C. de Verteuil added... 

6 ... 

nth December, ,, 

Agtioultural Conferences — Suggested local ... 

15 ... 

26th March, 1909. 

„ Examinations— Consideration postponed 

5 ... 

11th December, 1908. 

„ Fund, lodging in Colonial Bank 

3 ... 

27th November, „ 

„ Instructors, transfer to Education Dept... 

8 ... 

8th January, 1909. 

„ Tax— Amount received for December iE532 

8 ... 


„ for 1909— Sub-Committee to report on 

3 ... 

27th November. 1908. 

,, « » rates recom- 

£ ... 

11th December, ,, 

mended. 



Agricultural Inspectors {Vide Plant Inspectors) 



Analyses of Soil— ^100 for payment of 

8 ... 

8th January, 1909. 

Andre, E.— Name suggested for membersbip 

6 ... 

nth December, 1908. 

Assistant Director— Board’s contribution to salary ... 

3 ... 

27th November, „ 

, ,, Appointment offered to Mr. Gar- 

4 ... 

J* )l s» 

ruthera. 



„ „ Appointment accepted!by Mr. Car- 

ruthers 

10 ... 

29th January, 1909. 

„ ,, Mr. Lewton Brain’s application ... 

10 ... 





Bain, J. P.— Paper on Gliricidiamaculata as a Mulch... 

13 ... 

26th February, 1909. 

Bulletin— continuation of, for the present ... 

5 ... 

nth December, 1908. 

Suggested monthly issue 

14 ... 

26th March, 1909. 

CJ. 



Cacao without shade— Beport by Vice-President 

14 ... 

2Sth March, 1909. 

„ District of Tamana— Beport by Scientific Assis- 


>) S, 1* 

tant , 

14 ... 


Carpenter bird— Issue of circular re 

9 ... 

8th January, 1909. 

Castnia licus returns— November and December 

5 & 9 ... 


„ „ reported in coconut palm 

11 ... 

29th January, IW. 

Cattle— Importation of, in immigrant ships 

12 ... 

25th February, 1909. 

Cheques— Countersigning by another member of Board 

3 ... 

27th November, 1908. 

Circulars, etc.— Application from proprietors for 

11 ... 

29tb January, 1909. 

Clerical assistance— Temporary at $15 per mensem ... 

3 ... 

27th November, 19CB. 

Coconut disease, at Laventille ... 

6 ... 

nth December, 1908. 

„ beetle— Suggested reward for destruction of ... 

8 ... 

8th January, 1909. 

Gommittae— Appointment of Advisory 

4 ... 

27th November, 1008., 

,, „ Sugar and Cacao 

8 ... 

8th January, 1909. 

„ Mr. Bert added to Sugar ... 

11 ... 

29th J anuary , 1909. 




Destructive Insects— £10>llowed for purchase of 

3 ... 

I" 

27th November, 1908. 

Duties— Increase of on bounty fed sugar ... 

14 ... 

2Gth March, 1909. 
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Subject. 

Page. 

Date of Meeting. 




Employmenti— Applications referred to Advisory Com- 

6 ... 

11th December, 1908. 

niittse 



„ Advisory Committee’s suggestions ... 

8 ... 

8th January, 1909. 

Entomologist — £400 per annum, offered to Mr. Urich... 

4 ... 

27tli November, 1908. 

„ „ „ conditions proposed ... 

5 ... 

11th December, „ 

,5 Letter from Mr. Urich, re adjutancy... 

9 ... 

8th January, 1909. 

„ Expert, telegram from Secretary of 

7 ... 

21st December, 1908. 

State 



,, Estimates referred to Advisory Com- 

11 ... 

29th J anuary, 1909- 

mittee 


„ Eeports for January, Februar;' & March 

11,12,14 ... 


Expenditure— to February^ 26th, $606 95 

12 ... 

26th February, 1909. 

„ March, 26th, $719 05 ... 

14 ... 

26th March, 

Experiments— Funds for, proposed increase from £100 

5 ... 

11th December, 1908. 

to £300 



,, Proposed transfer of .£200 from Agricul- 

8 ... 

8th January, 1909. 

tural Society’s vote 


Fungicides and Insecticides— £25 for purchase of 

8 ... 

8th January, 1909. 

G. 



Government Farm— Application for Minutes of Late 

5 ... 

nth December, 1908. 

Advisory Committee 


,, ,, Advisory Committee— Mr. H. B. 

5 ... 

S) 

Murray added 



„ „ Late Advisory Committee Minutes, 

11 ... 

29th January, 1909. 

Mr. Bert asks for loan of 


„ „ Appointment of Manager — Sug- 

11 ... 

») ii ,, 

gested amalgamation with St. 



Augustine 



,, „ Stock— Report and proposals re ... 

13 ... 

26th February, 1909. 

Insecticides and Fungicides— £25 for purchase of 

8 ... 

8th January, IQOfJ. 

K. 



KitsoE Lamp— Purchase of two 

11 ... 

29th January, 1909. 




Meetings open to public and Press... 

14 ... 

26tli March, 1909. 

Members— Additional, proposed nomination of 

3 ... 

27th. .November, 1908. 

„ „ Messrs. Sellier, Wade and Andrd 

6 ... 

11th December, 1908. 

proposed 


„ n Mr. J.J. McLeod, proposed 

7 ... 

21st December, 1908. 

„ „ „ L. Seheult „ 

9 ... 

8tli January, 1909. 

Minutes— Printing and circulating of 

4 ... 

27th November, 1908. 

„ Late Advisory Farm Committee ... 

5 ... 

11th December, ,, 

„ „ „ Loan requested by Mr. Bei 

11 ... 

29th January, 1909. 

„ PublicationinBulletin... 

14 ... 

26th March, ,, 

Mycologist— Salary fixed at £400 

4 ... 

27th November, 1908. 

„ Letters of recommendation Mr. Eorer 

9, 10 ... 

„ Appointment offered to Mr. Eorer 

11 ... 

■ 2.9th January, 1909. 

„ Mr. Stockley withdraws his application 

10 - 

,, Applications from Messrs, Nicol, Alden 

10 ... 

»j i» ti 

Spear B and B. Essed 

” ” ” 

„ Applications from Messrs. Bartlett, Giis- 

sow and Larsen 

12 .. 

.26th February, „ 
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11 ...f 

19th January, 1909. 

Caracas firm 



Ordinance Eegulating Board-Proposed amendment of 

11 ... ‘ 

19th January „ 

Patent law— Mr. Bert’s motion re ... 

9 ... 

8th January, 1909. 

Plant Inspectors— Advertisement authorised 

8 ... 

„ Applications for 

11 ... 

29th 

„ Appointment of Messrs. Brunton 

12 ... 

26th February, ,, 

and Plummer as 


Plant Protection Ordinance— Amendment of 

9 ... 

8th January, „ 

R. 



Bailway tickets— Members, paid from Board’s funds ... 

3 ... 

27th November, 1908. 

Eats— l3estruction of in Tobago, expenditure autho- 

15 ... 

26th March, 1909. 

rised for experimental work 



Bhina barbirostris— Photograph, etc., submitted 

11 ... 

29th January, 1909. 

Keports— Cacao without shade, Vice-President 

14 ... 

26th March, 1909. 

„ „ district of Tamana, Scientific Assistant 

14 ... 

„ extract, yearly report Inper’llnstitute 

14 ... 


„ Selected, to be published in Bulletin 

14 ... 

19 1 ) 

,, Entomologists monthly ... 

11,12,14 ... 

99 99 99 

,, Rubber— Tobago, report by Imperial Institute 

14 ... 

99 99 95 

,, Tobago, visit of inspection by Acting Superin- 

14 ... 

99 99 99 

tendent 



River Estate— Committee appointed to report on 

5 ... 

11th December, 1908. 

,, „ report ... 

„ Resolution reworking of, by Mr. 0. de 

11 ... 

29th January, 1909. 

13 ... 

26th February, ,, 

Verteuil 


„ Revenues to be set for working estate... 

13 ... 

99 99 99 

,, Vote for maintenance left over, pending 

8 ... 

8th January, 

report of Committee 


Eoneo machine- Purchase approved 

Rubber machine (centrifugal), purchase by Board 

3 ... 

28th January, 1808. 

13 ... 

26th February, „ 

suggested 


Rules and Regulations of Board— Draft read 

6 ... 

11th December, 1908- 

„ „ „ Confirmed 

8 ... 

8th January, 1909. 

„ „ 

1&2 

S. 



School gardens— Question postponed 

5 ... 

11th December, 1908. 

„ „ struck off 

'Secretary andScientific Assistant— Temporary appoint- 

9 ... 

8th January, 1909. 

3 ... 

27 th November, ITO. 

ment of Mr. A. E. Gollens 


Secretaryship— Application of Mr. H. Vincent 

12 ... 

29th January, 1909. 

„ of Mr. E. Scott... 

14 ... 

26th March, „ 

„ Suggested amalgamation with post oi 

’ 14 ... 


Secretai-y, Agricultural Society 



„ Continuation of temporary arrange- 

13 

26th February, „ 

ment 


Seedling canes— Extending cultivation and abandoning 

i 5 .. 

11th December, 1908. 

present plot 



Planting, etc., of, referred to Sugar 

: 11 ... 

. 29th January, 1909. 

Committee 


„ Planting, etc., of, at Valsayn ov Bive^ 

Estate 

„ Receipt of cuttings from Demerara .. 

13 

. 26th February, „ 

11 .. 

. 29th January, „ 

. 11th December, lOT. 

Seismograph— Purchase of new recorder 

5 .. 

Stationery and Furniture— Purchase allowed to stanc 

1 3 .. 

. 28th November, „ 

over 

T, , 



Telegram from Secretary of State re appointment o: 

E 7 .. 

. 21st December, 1908. 

Expert Entomologist 



Thrips— Cacao pods damaged by ... 

9 .. 

. 8th January, 1909. 




BOARI> OF AG-RICULTURE. 


EXILES AND EEGULATIONS. 


T he Board shall meet on the 3rcl Friday of every month, (but on the Meetings— 
Snd, or 4th Friday if the 3rd Friday occurs in the week preceding When to be 
the departure of the English Mail) and at other times when required. 

Except in cases of urgency not less than three clear days’ notice of any of 
meeting shall be given to each member together with the agenda paper. meetings. 

Notices of motions should he sent to the Secretary at least one week Notices of 
before the meeting in order that they may be circulated before the motions, 
meeting. 

The meeting shall deal only with business on the Agenda, unless the Business on 
Chairman shall grant permission to deal with any urgent business. Agenda. 

. Seven members shall form a quorum. If any member of the Board Quorum, 
shall fail to attend one-half of meetings of the Board in any one year, 
except by reason of absence on leave, illness or other good and sufficient 
cause, his absence shall be brought to the notice of the Governor. 

All cheques for payment of monies to be signed by the Vice- Expenditure 
President and countersigned by another member of the Board. A state- 
ment of the expenditure incurred shall be submitted at each monthly 
meeting. 

The accounts of the Board shall be audited annually by an Audit of 
accountant. accounts, 

Minutes of proceedings at all meetings shall be printed and pub- Minutes of 
iished in the Eoyal Gazetie. proceedings. 

The following books shall be kept: — 

(1.) A general register of the correspondence of the Board. 

(2.) A letter book. 

(3.) A minute book. 

(4.) A banking account and a petty cash book showing the receipts 
and expenditure of the Board, and any others as may from 
time to time be found necessary. 

It will be the duty of the Secretary subject to the direction of the Duties of 
President or Vice-President to summon and attend all meetings of the Secretary, 
Board or Special Committees. 

He shall keep a record of the proceedings of all meetings. Such 
records together with all papers and books of the Board shall be kept 
in the office of the Board and shall be in charge of the Secretary, who 
shall be in attendance at the office on such days and at such hours as the 
Board may direct and shall arrange for access by the members of the Board 
to such records papers and books. 

He shall conduct tbe correspondence and the general business of 
the Board, subject to the direction of the Board and will be charged with 
the editing of all the publications of the Board. 



He will be charged with the organisation and management of such 
Agricultuml Shows as the Board may decide to hold in the Colony, and 
shall superintend any Agricultural or other experimental work undertaken 
by the Board, and shall visit and report on same when required by the 
Board so to do. 

He shall perform any other duties which may be required of him by 
the Board. 


Approved at a meeting of the Board held on Friday, the 8th 
January, 1909. 


A. E. COLLENS, 

Secretary, (pro tern.) 
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;The first meeting of the Board of Agriculture of Trinidad and Tolbago was 
held in the Council Chamber, (Government Buildings, Port-of-Spain)^ 
at 2 p.m. on Friday, 27th November, 1908. 


Preseiit: 

His Excellency the Acting Governor (President) in the Chair. 

The Director of ActRicultuee, (Vice-President), 

The Honourable G. T. Fenwick, O.M.G. 

,, „ S. Henderson. 

„ „ . Oarl de Vertbuil. 

,, „ William Kay. 

Lieut.-Colonel J. H. Collens, V.D. 

Captain R. K. Wright. 

Mr. J. D’Abadib. 

„ J. Moodib. 

„ H. E. Murray. 

„ L. de Vertbuil. 

„ Bert de Lamaere. 

The Director of Agriculture was authorised to employ Mr. A. E. Appointmenta 
-Collens as Scientific Assistant and Secretary at |48 per month, and a 
Clerical Assistant at 1^15 per month. These appointments to be purely ^vssiaian'i^^ 

temporary, and to be subject to termination at any time by the Board. Mi*, a. e. Col- 
' v- appointi- 

It was resolved that the funds of the Board now in the Treasury meifi as 
should be lodged at the Colonial Bank, and in future transferred monthly 
from the Treasury to the Bank. All cheques for payment of monies to Agricultural 
he signed by the Director and countersigned by another member of the 
Board. 

On the suggestion of the Hon’ble Carl de Verteuil that the Cacao Additional 
Industry should be more strongly represented on the Board, the 
dent requested him to forward the names of gentlemen interested in that Bo^ard.^^** 
industry for consideration. 

It was pointed out that the Ordinance for raising funds in aid of Agricultural 
Agriculture would terminate on the 31st December next, and th‘at a new Taxfor i90&. 
Ordinance should be submitted to the Legislative Council. On the sugges- 
tion of the Hon. G. T. Fenwick, His Excellency appointed the Hon’ble 
C. de Verteuil and Mr. H. B. Murray to confer together and report upon 
the rate of the proposed Agricultural Tax for the year ending 31st 
December, 1909. 

The Director stated that a Typewriter and duplicating machine were purchase of 
required. The Board approved of the purchase of a Typewriting and Typewriter 
of a duplicating machine. ' Shine 

The purchase of stationery and furniture was allowed to stand over gtationery and 
pending the appointment of a Committee to confer with the Director as Furniture, 
to details. 

The issue of Railway tickets to Members attending the meetings of Railway 
the Board was decided to be charged to the funds of the Board. tickets. 

After some discussion it was decided that the sum of JSIO should he xjse of the 
set apart for the purpose of purchasing destructive insects, and that the Board’a funds 
Director should furnish a report on the results at a future meeting of the 
Board. , .insects, ■ 

It was resolved on the motion of the Hon. C. de Verteuil, seconded Appointmeniis. 
by the Hon. S. Henderson, that the contribution of the Board to the Assistant - 
Treasury towards the salary of the Assistant Director be increased to director. 



4 


Entomologist. 

Mycologist. 

Committees. 


Printing of 
Minutes. 

Adjoummeiit. 


Miimtes— 

Confirmation 


^455 per annum so as to bring the total salary up to i£900 per aiinuni, in 
order to secure if possible the services of Mr. J, B. Carruthers, and His 
Excellency promised to ask the Secretary of State to offer the appoint- 
ment to Mr. CaiTutliers and to request a reply by telegram. 

On the motion of the Hon. 0. de Verteuil, seconded by Mr. Bert de 
Lamarre, the salary of the Entomologist was fixed at .£400. It was 
decided that the post be ofibred to Mr. 1^. W. Urich on an eiigaigement 
not exceeding two years at this salary. 

It was agreed after discussion on the motion of Lieut. -Colonel Collens, 
seconded by Hon. W. Kay, that the salary of the Mycologist be J400 
per annum, and the Director was authorised to take steps to secure a 
suitable person. 

His Excellency the Acting Governor appointed ■ the following Com- 
mittee to deal with and report upon : — 

(a.) The framing of Buies and Begnlations ; 

(6.) The formation of Experimental Stations ; 

(c.) The desirability of inslitutiiig examinations in Agriculture ; 
and to advise the Director on questions of Expenditure, &c. 

The Director of Agriculture (Chairman). 

„ Hon. G. T. Fenwick, C.M.G. 

j, „ S. Henderson. 

Mr. Bert de Lamarre. 

Captain E. K. Wright. 

Oil the proposal of the Hon. G. T. Fenwick, C.M.G., it was decided 
that the Minutes of the meetings should be circulated among the mem- 
bers of the Board after each meeting. 

The meeting adjourned until Friday the 11th of December, 1908,, 
at 2 p.m. 

A. E. COLLENS. 

Secretary, tern,) 

Confirmed, 

S. W. KNAGGS, 

lltli December, 1908. 


At a meeting of the Board of Agriculture, held in the Council Chamber- 
(Government Buildings, Port-of-Spaiii), at 2 p.m., on Friday, 11th. 
December, 1908. 


Present : 

Hi.s Excellency the acting Goveenor (President), in the Ghwir , 

The Director of Agriculture (Yice-President). 

„ Hon’ble S. Henderson. 

„ ,, C. de Verteuil. 

Captain B, K. Wright. 

Mr. J. D’Abadie. 

„ J. P, Bain. 

„ J. Moodie. 

„ H. E. Murray. 

„ W. Geeig. 

„ Bert de Lamarre. 

,, A. E. Collens (Secretary p*o ^m.) 

The Minutes of the last meeting which had been printed and circulated 
were taken as read and confirmed. 
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The Vice-President received from Mr. Bain a letter expressing his Absent 
regret at not being able to attend the last meeting and Messrs. G, T. membei-f;. 
Fenwick, W. G. Kay, and J. H. OoUens had notified him that day that 
they were unable to be present at this meeting. 

Mr. Bert de Lamarre moved the following resolutions which were Governnient 
passed; — Parm. 

(1.) “ That an application be sent to the Chairman of the late 
“ Advisory Committee of the Government Farm for documents 
“ in liis custody containing much useful information.” 

The Secretary was instructed to forward a Copy of the 
resolution to the Hon’hle Acting Colonial Secretary. 

(2.) ‘‘That the Advisory Committee of the Board should inspect 
“ the Government Farm and report to the Board.” 

Seconded by Captain Wright. 

Mr. H. E. Murray was invited to join the Committee when inspecting 
the Farm. 

The correspondence between the Vice-President and Mr. Urich was Appointoent 
read. The Board resolved that Mr. Urich he appointed as Entomologist of Entomo- 
for a term of two years at £400 per annum, on the conditions specified in 
his letter of the 9th December, and on the understanding that he will also 
be required to temporarily relinquish his posts of Adjutant to the Light 
Infantry, and Clerk to the College Council. This appointment to take 
effect from the 1st January, 1909. 

The consideration for the purchase of a new Seismograph recorder Seismograph, 
was referred to the Director to deal with departmentally. 

Eesolvedu—Tlmi the Government be advised to expend a sufficient 
sum from the available balance of the vote for Experimental Plots in 
carrying out experiments at Eiver Estate. 

His Excellency appointed the following Committee to visit and 
^report upon Eiver Estate:— 

The Vice-President, Hon’ble Carl de Vertenil, Mr, J. D’Abadie, 

Besolved . — To extend the cultivation of new varieties of seedling [^^eaiiug canes, 
canes and to discontinue the present plot owing to the unsatisfactory 
growth of the canes. 

EesoZ'yci:?/.— That the quarterly publication of the Botanic Gardens Botanic 
Bulletin should be continued for the present. Gardens 

jy. , Bulletin. 

The Director stated that so far no specimens of the cane sucker Destruction of 
moth had been received from the general public, but that on Garoni Cane Moth. 
Estate the returns of moths captured during the previous fortnight were 
as follows ~ 

To week ending November 28th ... ... 245 

,, ,, December 5th ... ... 1,026 

Total... ... 1,271 

It was proposed by the Vice-President that the amount voted forfAmcisfor 
experimental work in the Department of Agriculture should be increased Experiments 
from £100 to £300, and it was agreed that application should be made 
to the Government accordingly. 

The correspondence on this subject between the Director and the Ej^aaBnationg 
Acting Commissioner of the Imperial Department of Agriculture, Bar- in Agriculture, 
bados was read, and it was decided that the Director should bring up 
the question at a later date. 

At the request of Lieut. -Colonel Collens who was unavoidably absent, school 
the consideration of the question was postponed. Gardens. 
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Coconut 

disease. 


Agriculture 
Tax for 1909, 


Applications 
for einploy- 
laent. 
Minutes of 
Advisory 
Committee. 


Appointments 
of additional 
members on 
Board, 

Adjournment. 


With reference to the application for assistance in the treatment of 
diseased Coconuts at Laventille, the Vice-President stated that the Agri- 
cultural Instructor had visited the spot and reported that the trees 
were infected from neighbouring plantations. The Vice-President sug- 
gested that a Committee should be appointed to consider wbat steps 
could be taken to remove the many dead and unhealthy trees in that 
locality. It was decided that nothing could be done until a Mycologist 
was appointed. It was agreed that the appointment be filled with as 
little delay as possible. 

The Committee appointed at last meeting reported and recommended 
that the following rates be charged as Agricultural Taxes for 1909 : — 
Cacao 
Sugar 


Coconuts 

Copra 


Id. per 100 lbs. 
Ud. „ 1,000 Ihs. 
3d. „ 1,000, 
l/6cl. per ton. 


The recommendation was approved. 

A-pplications for employment were referred to the Advisory Com- 
mittee. 


The Minutes of the two meetings of the Advisory Committee were 
read and the Secretary was directed to have the rules printed in draft 
and to circulate them among the members of the Board for consideration. 

Mr. 0. de Verteuil was appointed on the Advisory Committee. 

The following names were submitted for appointment on the Board. 

Mr. E. L. Sellier, Mr. Wade, Mr. Eugene Andre. 

Ovdng to the holidays the meeting was adjourned for four week's, 
to Friday, 8th January, 1909, but special meetings would be called if 
necessary for any urgent business. 

The meetmg then adjourned to Friday, 8th January, 1909, at 2 p.m. 


Confirmed, 

S. W. KNAGaS, 

21st December, 1908. 


A. E. COLLENS, 

Secretary, {pro Umi.) 


At a special meeting* of the Board of Agriculture, held in the Council 
Chamber, (Government Buildings, Port-of-Spain), at 2 p.m., on Monday^ 
21st Decemher, 1908. 


Pre,w7it : 


.Confirmation 
of Minutes . 


His Excellency The Acting Goveenoe (President) in the Chair, 
The Dieectoe OF Ageigulturb (Vice-President). 

The Hoiiouiuble G. T. Fenwick, O.M.G. 

„ „ S. Henderson. 

n „ C. BE VeETEUIL. 

Captain B. K. Weight. 

Mr. J. P. Bain. 

„ J. H. Wade. 

„ J. Moodie. 

„ H. E. Mu kray. 

,, W. Greig. 

„ Beet db Lamaere. 

„ A. E. CoLLENS (Secretary, pro tern.) 

The minutes of the last meeting w^ere read and confirmed. 



Copies of a telegram from the Eight Honourable the Secretary of State 
fe appointment of an Entomologist having been previously circulated 
among the members, replies received from the following w^ere read : — 

Messrs. G. T. Fenwick, S. Henderson, L. de Verteuil, Bert de 
Lamarre, W. G. Kay, J. Moodie, H. E. Murray, J. P. Bain. 

and the members present were invited to express their opinions. 

His Excellency having another appointment vacated the chair, which 
was then taken by the Vice-President. 

After discussion the following resolutions were carried ; — 

(1.) “ That an Entomologist alone would not be sufficient.” 

(2.) “ That an Entomologist has- already been appointed, who will 
“ give the matter his immediate attention— it may he necessary 
“to have an expert to assist him, but no steps need be taken 
“ until his report be received.” 

Mr. J. J. McLeod was recommended to His Excellency as a desirable 
member to have on the Board, 

The meeting then adjourned at 3 p.m. 

A. E. COLLENS, 

Minutes confirmed. Secretary, (pro tern.) 

P. CAEMODY, 

8th January, 1909. Chairman. 


At a meeting of the Board of Agriculture, held in the Council Chamber 
(Government Buildings), on Friday the 8th January, 1909, at 2 p.m. 

Present : 

The Vice-President (in the Chair). 

„ Hon’ble G. T. Fenwick, C.M.G. 

„ „ AVilliam G. Kay. 

„ „ Carl de Verteuil. 

* Lieut.-Colonel J. H. Collens, V.D. 

Captain B. K. AVright. 

Mr. Bert de Lamarre. 

„ J, Moodie. 

„ H. E. Murray. 

„ J. H, AVade. 

„ L. de Verteuil. 

5, J. D’Abadie. 

„ E. L. Sbllibr, 

„ A. E. Collens (Secretary pro tern.) 

The Vice-President stated that he had received from His Excellency 
the President, and from Messrs. J. P. Bain and J. J. McLeod letters 
expressing their regret at being unable to attend the meeting. 

In the absence of the President, the Vice-President was elected in 
the Chair. 

The Minutes of the special meeting which had been printed and 
circulated were taken as read and confirmed with the following addition;— 
“ His Excellency having another appointment vacated the Chair, 
“ which was then taken by the Vice-President’’ 


'Telegraiii n 
Entomologist. 


Arlditioiial 
member on 
Board, 

Adjournment. 


Absent 

members. 


Minutes of ' 
speeial meet- 
ing— Comflr- . 
mationof. 
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CoBsiclei'ation 
of rules and; 
legiilaliions. 


Audit. 


Miver Estate 
¥Ote. 


Transfer of 
£200 to Board’s 
fimds for 
agrleultural 
experiments. 
Analyses of 
soils— 

Payment for. 
Fiireliase of 
Acetylene trap 
lamps. 


Pnrcbase of 
fungicides and 
insecticides. 


Transfer of 

Agricultural 

Instructors to 

Bdueatien 

Department. 

Appointment 

of Dommittees. 


Plant 

Inspect ora. 


Application for 
employments. 

Agricultural 

tax. 


Coconut 

beetle. 


The draft rules and regulations were considered and after verbal altera- 
tions and the addition of a rale for the audit of accounts confirmed. 


J^esolved : — 

(1.) That the accounts of the Board be audited by an outside 
accountant. 


(2,) That the consideration of the vote for maintenance of Hiver 
Estate, and establishment of the Experimental Cacao plots be 
left over till the report of the Special Committee be received. 

(3.) That the Government be approached to transfer to the Depart- 
ment of Agriculture, the sum of i6200 from the ^600 annually 
voted to Agricultural Society. 

(4.) That the sum of £100 be allocated for the analyses of soils, etc., 
in connection with the experimental plots. 


(5.) That the Yice-President be authorized to obtain 6 Acetylene 
trap lamps for use in the destruction of frog-hoppers and other 
injurious insects. 

(6.) That the Vice-President be authorized to expend not more than 
£25 in procuring a stock of insecticides and fungicides not 
obtainable locally. 

(7.) That the transference of the Agricultural Instructors to the 
Education Department be recommended. 

The following Committees were appointed to report on all matters con- 
cerning the Cacao and Sugar industries 


Cacao Committee. 


Sugar Committee. 


Hon’ble C. de Yerteuil. 
Mr. J. d’Abadie. 

,5 L. de Yerteuil. 

5 , J. P. Bain, 

„ J. H. Wade. 

„ E. L. Sellier. 

„ Bert de Lamarre. 


Hon’ble G. T. Eenwick. 
„ S. Henderson. 

„ W. G. Kay. 

Mr. J. Moodie. 

„ li. E. Murray. 

„ J. J. McLeod. 

„ Bert de Lainairre. 


The Secretary was authorized to advertise in the daily papers for 
applications for the appointment of two Plant Inspectors aij a salary of 
■S60 per month each with !|20 monthly horse allowance. 

Mr. Fenwick drew attention to the ili-health of the young trees in 
Marine Square and South Quay, and suggested that some action be taken. 

It was decided that the names selected by the Advisory Coimmittee 
should be brought up again for consideration when any vacancies occur. 

The Chairman reported that the amount collected from the Agricul- 
tural Tax for the month of December was £532 9 10, of whieli £50S was 
paid for cacao. 

A letter from Messrs. Gordon Grant & Go. was read with reference 
to the destruction caused by beetles to their coconut trees, and suggest- 
ing that the Board should offer a reward for captured, specimens as was 
done in the c&se of the Castma liciis moth. 

It was decided that the matter should be referred to the Entomolo- 
gist, and the Secretary was directed to inform Messrs. Gordon Grant & Co. 
that the moths captured on the Carofii Estate were paid for by the 
Proprietors. 
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Tte Board was infomied that 8,139 adult eane sucker moths had been Castoia licws 
ioaptured for the past six weeks. retiwEs. 

The Chairman announced that he had received from Tobago some Tiirips. 
cacao pods damaged by “ Thrips” and also specimens of the Thripg. 

This has been reported probablj^ for the first time in that Island. It has 
been previously observed attacking cacao leaves in Trinidad. 

Copy of a circular re damage done to cacao pods by the Carpenter Cai-peniser 
Bird was read, and the Chairman stated that he would he glad if members 
would send in their reports so that he could summarise them. 

The Board having recommenled the transfer of the Agricultural School 
Instructors to the Education Department the question of School Gardens 
was struck out. 

The following amendment of the Plant Protection Ordinance formu- Amendmeaii of 
iafced at the meeting of the Advisory Committee was read and approved 

“ The Chief Inspector may make an order within a reasonable limit 
“ of time stated on such order, for the removal, dishifeetion, 

“ burial or destruction of trunks, stems, branches, fruit, pods, 
leaves, or other parts of any dead or dying trees or plants 
“ which in his opinion are likely to produce, promote or dis- 
“ seminate disease.” 

Letters from Mr. Borer of the United States Department of Plant Mycologist. 
Pathology applying for the post of Mycologist, and from Mr. Busck of the 
Department of Entomology, recommending Mr. Korer, were read. 

The Chairman mentioned that he had also inserted advertisements in 
“ Nature” and in “ Science” and expected further applications. 

A letter from Mr. Urich was read stating his readiness to accept the Entomologist, 
post of Entomologist provided that he was allowed to retain the Adjutancy 
of the Light Infantry. 

The question was discussed and put to the vote and decided in the « 

affirmative by a majority. This modification was then adopted “ It was 
‘‘agreed that Mr. Urich should be allowed to retain his appointment as 
“ Adjutant so long as in the opinion of the Board it does not interfere in 
“ any way with his duties as Entomologist.” 

Mr. Louis Seheult, B. Sc., was recommended to His Excellency as a Additional 
desirable member to appoint on the Board. 

Mr. Bert de Lamarre moved the following resolution Bert de 

“That an amendment should be made in the laws relating to the motion rn 
“ granting of patents so as to prevent the patenting of a process 
“ unless it was provided to manufacture that article locally 
“ within a limited time.” 

It was decided to refer the matter to the Sugar Committee, and in the 
meantime to bring the facts to the notice of the Government. 

The meeting then adjourned to Friday, the 29th January, at 2 p.m. AdjomrnmeEt. 


A. E. COLLENS, 

Confirmed. Secretary, (fro iem.) 

S, W. KNAGGS, 

29th January, 1909 



At a meeting- of the Board of Agncnltnre, held in the Council Chamber 
{Government Buildings), on Friday, the 29th January, 1909. 


Present : 

His Excellency the Actiitg Governor (President), in the Ghmr, 
The Director of Agriculture (Vice-President), 

„ Hon’ble Carl de Vbeteuil. 

„ „ G. T. Fenwick, c,m.g. 

„ » S. Henderson. 

„ „ William G. Kay. * 

„ „ A. Warner. 

Lieut. -Colonel J. H. Collens, v.d. 

Captain E. K. Wright. 

Mr. E. Andre. 

„ J. P. Bain. 

„ Beet de Lamarre. 

„ J. D’Abadie. 

„ William Greig. 

,, J. J. McLeod. 

„ J, Moodie. 

„ H. E. Murray. 

5 , A. E. Collens (Secretary, jpro tern,) 


CoDfirniation 
of Minutes, 

Appointment 
of Mr, Car- 
xuthers as 
Assistant 
Difeetor. 


The Minutes of the last meeting, which had been printed and 
circulated, were taken as read and confirmed. 

The President announced that he had received a telegram from the 
Eight Honourable the Secretary of State, stating that Mr. Carruthers had 
accepted the appointment of Assistant Director. 

Mr. Lewton-Brain had also telegraphed an application for this post,, 
but had been informed that the appointment was already filled. 


Correspon- 
dence re 
appointment of 
Mycologist. 


Letters were read from: — 

(1.) Mr. W. T. StocMey asking to be allowed to withdraw his appli- 
cation for the post of Mycologist. 

(3.) Mr. E. Nicol, M.A., B.Sc., in reply to the advertisement in 
“ NatureP 


(3.) Messrs. Alden P. Speare of the New York Agricultural Experi- 
ment Station and J. G. Grossenbacher of the United States 
Gipsy Moth Commission in reply to the advertisement in 
“ 8cienceP 

(4.) Dr. Erwun P. Smith, Chief of the Laboratory of Plant Pathology,. • 
and Dr. Boland Thaxter, Chief of the Laboratory of Orypto- 
gamic Botany, Harvard University recommending Mr. J. Birch 
Borer, of the Bureau of Plant Industry as Mycologist. 

(5.) Dr. E. H. Jenkin, Connecticut Agricultural Experiment Station, 
giving the names of two suitable candidates. 

6.) Mr. Essad, Forest Botanist, Suriname, applying for any vacancy 
at £400 per annum. It was decided that Mr. Essed be informed 
that ah the vacancies on the Expert Staff had already been 

■ fiUed. 
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After discussion it was agreed that the appointment of Mycologist on 
the terms already published be offered to Mr. J. B. Borer. 

Correspondence from a firm in Caracas offering orchids and Natural 
History specimens for sale was submitted to the Board, 

A supply of the following types of canes has been received from 
Professor Harrison and planted in the best part of the St. Clair Station. 

D 116 ... ... D 2468 

„ 145 ... ... ... „ 3956 

„ 366 ... ... ... „ 4397 

„ 625 ... ... ... „ 4805 

The suggestion that future supplies should he planted at St. Augustine 
was referred to the Sugar Committee. 

The Secretary was directed to add Mr. Bert de Lamarre’s name to the 
Sugar Committee. 

Correspondence between Mr. Bert de Lamarre and the Vice-President 
re loan of the Minutes of the late-^ Advisory Committee of the G-overnmeiit 
Farm, was read. 

The Board agreed that Mr. Bert could have the use of these Minutes. 

The Vice-President informed the Board that Mr. Uricli began his 
duties on the 16th instant. 


Correspon- 
clence re 
orchids, etc. 

Receipt of 
cutting's of 
seedling canes, 
from British 
Guiana, 


Mr. Bert de 
Lamarre 
added to Sugar 
Committee. 
Mr. Bert de 
Lainarre’s 
application for 
loan of, Minutes 
of late 

Advisory Com- 
mittee Govern- 
ment Farm. 


A preliminary report of the Entomologist on the coconut beetles was l^^eportofEnto- 
submitted together with photographs of the “ bearded weevil.” ' 

It was decided that Mr. Urich should continue to investigate the 
possibility of disease being spread by these beetles, and circulars should be 
sent to persons interested in coconut cultivation asking for observations 
on the habits, etc., of the ‘‘bearded weevil,” and for specimens of other 
insects found damaging coconut trees. 

A borer, which on examination by him was found to be a Castnia 
licus, was stated to have been picked out of the bud of a coconut tree. 

The estimate of the Entomologist for apparatus and fittings Was Entomologist’s 
referred to the ALdvisory Committee. ri?tus,^etc!^^^^' 

The report of the Advisory Committee on Eiver .Estate was read Beporfc of Com- 
and approved. It was moved by the Hon’ble A. Warner and seconded 
by Captain Wright that this report be adopted. 


The question of amalgamating the appointments of Manager, Oovern- Manager, 
ment Farm and St. Augustine, was submitted for the advice of the 
Boai'd. 

The Board advised that no permanent appointment should be made 
for one year, and that the present arrangements with the acting Manager 
should continue during that period. 

A recommendation for the purchase of tw’o Kitson lamps for use in Purchase of 
connection with the destruction of frog hoppers and other 
insects was referred to the Advisory Committee. of frog 

The President stated that the Eight Hon’ble the Secretary of State 
*had directed that the Ordinance relating to the Board should be amended ; 
and that these amendments would be laid before the Legislature at an 
early date! "* 

The Vice-President stated that he had received applications from Circulars, 
some large proprietors for extra copies of the Circulars issued by the 
Department for re-issue to different estates, and suggested that Circulars 
might be posted direct to them if the Managers sent in a list of names. 

The Secretary stated that 33 applications had been reeeiveii up to that Application for 
date. It was decided that the selection of appointments should be left to 
the Advisory Committee. 
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Appointmenli 
■ of Secretary. 


Minutes — 
Confirmation 

'Of., 

Correspon- 

■.cience. 


Accounts. 


Beports. 


Igricultural 

Inspectors. 


A letter was read from Mr, Harry Vincent, applying for the post of 
Secretary to the Board. 

Mesohed .’—That the question of the appointment of the Secretary be 
brought up at the next meeting. 

The meeting then adjourned to Friday the 26th February, 1909. 

A. E. COLLENS, 

Secretary, (^ro tem>) 

Confirmed. 

S. W. KNAGdS, 

26th February, 1909. 


At a meeting of the Board of Agriculture, held at the Council Chamber, on 
Friday the 26th February, 1909, at 2 p.m. 


Present : 

His Excellency the Acting Governor [in the Chair), 

The Vice-President. 

„ Hoii’hle E. S. A. Warner, K.C. 

„ „ G. T. Fenwick, C.M.G. 

,5 ,5 Carl de Verteuil. 

„ „ S. Henderson. 

„ „ William Kay. 

Lieut. -Colonel J. H. Collens, V.D. 

Captain E. K. Wright. 

Mr. J. D’Abadie. 

„ Ludovic de Verteuil, 

„ William Greig. 

„ J. Moodie. 

„ H. E, Murray. 

„ L. Seheult. 

„ J. H. Wade. 

„ A. E. Collens (Secretary pro tern.) 

Communications were received from Messrs. McLeod, Bain and Bert 
de Lamarre, expressing regret at not being able to be present at this 
meeting. 

The Minutes of the previous meeting, having been printed and circu- 
lated among the Members, were taken as read and confirmed. 

A despatch from the Eight Honourable the Secretary of State for the 
Colonies removing the restrictions against the importation of Cattle by 
Immigrant ships was read. 

Applications for the post of Mvcologist from 
Mr. A. W. Bartlett. 

„ H. T. Giissow. 

„ L. D. Larsen. 

and further testimonials in support of Mr. Borer, were submitted for^ 
the information of Members. 

The Board approved the pa^^ment of 90c. for a railway "ticket, and 
$5.88 for a cablegram to the United States Department of Agriculture. 
The total expenditure to date amounted to $606.95. 

The report of the Entomologist for the month of February was read, 
and also the report of the Advisorj^ Committee. 

Besohed : — 

(1.) That Mr. L. A. Brunton and Mr. D. C. Plummer be appointed 
Agricultural Inspectors. 
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(2.) That the report on the Government Stock T’ariii be adopted 

and that the proposals made in it be recommended for the Fami. 
consideration of the Government. 

(3.) That the Seedling canes received from other Colonies be Seedling canes, 
planted either at Valsayn or River Estate. 

(4.) That the present temporary arrangement with regard to the Secretary, 
post of Secretary be continued. 

The following resolutions were moved by the Hon. C. de Verteuil, -Bwr Estate., 
and seconded by the Hon. A. Warner 

That Biver Estate should be worked by a system of loans similar 
to that of St, Augustine. 

That in the interests of the Estate and the Cacao Industry of the 
Colony, the revenues derived from Biver Estate after pay- 
ment of expenses be set apart for experiments on cacao. 

An application from the Hon. H. L. Thornton for the purchase of a Centrifugal 
Centrifugal Eubber Machine was at his request postponed, pending further ^aSine. 
information. 

A paper on Nicaraguan Cacao Shade as a mulch by Mr. J. P. Bam Paper by Mr 
was read. The paper was much appreciated on account of its practical 
nature, and it was decided that it should be published in the next issue 
of the Bulletin of the Department of Agriculture. 

The meeting then adjourned to Friday, the 26th March, 1909, at 2 p.m. Adjoummeat. 


Confirmed. 

S. W. KNAGGS, 

26th March, 1909. 


;a. e. collens, 

Secretary, {pro tern,) 


At a meeting of the Board of Agriculture, held at the Council Chamber, on 
Friday, 26th March, 1909, at 2 p.m. 


Present : 


His Excellency the Acting Govbenor {in the Ghair). 
The Vicb-Prksidbnt. 

„ Hon’ble R. S. A. Warner, K.C. 

„ „ G. T. Fenwick, O.M.G. 


5, „ 0. BE Vertbuil. 

„ „ S. Henderson. 

„ W. Kay. 

Lieut.-Colonel J. H. Coblens, V.D. 
Captain R. K. Weight. 

Mr. J, P. Bain. 

„ Beet de Lamarre. 

„ J. D’Abadie. 

„ W. Greig. 

„ J. Moodie. 

„ H. E. Murray. 

,, L. Seheult. 

„ E. L. Sellier. 

„ J. H. Wade. 

„ A. B, Collens (Secretary jjro tern,) 


The Minutes of the previous meeting having been printed and cir- Confirmation 
culated among the members, were taken as read and confirmed. Minutes. 
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Meetings open 
io tlie public. 


Expenditure. 

Reports. 


tetters. 


Increase of 
Duty- 
Bounty Fed 
Sugar. 


Appointment 
of Secretary. 


His Excellency submitted for the decision of the Board, a suggestion 
made to him that the meetings of the Board should in future be open to 
the public and the press. 

It was agreed that the time had now arrived when the meetings of the 
Board should he open to the public, and the Secretary was instructed to 
give the necessary notification. 

The total expenditure to date amounted to $719 05. 

The following reports were read 

1. Beport of Entomologist for the month of March. Ordered to be 

printed. 

2. Inspection report by Vice-President on cacao grown without 

shade. Ordered to be printed. 

3. Beport by Scientific Assistant on a visit to the Tamana Cacao 

district. Ordered to be printed. 

4. Extract from yearly report of Imperial Institute (1906 and 1907) 

on cacao. 

5. Analysis and valuation of a sample of Castilloa Bubber from 

Tobago. Ordered to be printed. 

A report on a visit of inspection to Tobago by the Acting Superin- 
tendent, Botanic Gardens, was postponed. 

It was decided that the Vice-President should select from the reports 
previously read such as are suitable for publication in future issues of the 
Bulletin^ and that the proceedings of the Board to date should also be 
published in the Bulletin. 

The suggestion that the Bulletin should be published monthly, was 
held over for future consideration. 


The following letters were submitted : — 

(fi.) Letter from Mr. L. de Verteuil, expressing regret at not being 
able to be present at the meeting. 

(6.) A circular despatch from the Bight Honourable the Secretary 
of State for the Colonies, containing the report of the President 
of the Permanent Sugar Commission, dated 9th December, 1908, 
in which it was decided to increase the duties on sugars from 
Brazil and Mexico, to the following rates 


Brazil “Eaw Sugar ... 

Eefined Sugar 
Mexi 00— Eaw Sugar , . . 
Eefined Sugar 


... 36 francs the 100 kiloB. 
... 35 ,, ,, ,, 


and to lower the present rate on Spanish sugars from 27 francs 
to 22 francs per 100 kilos for both raw and refined sugar. 


(c.) From J. B. Borer, stating his intention of leaving the United 
States, on the 5th April. 

(d.) From Messrs. L. A. Brunton and D. 0. Plummer accepting the 
appointment as Agricultural Inspectors from the 1st April. 

(e.) From Mr. .E, J. Scott, applying for the post of Secretary. 

(/.) Letter from the Secretary of the Agricultural Society, suggesting 
the amalgamation of the Secretaryship of the Board of Agricul- 
ture, with that of the Agricultural Society. 

It was decided that these applications should lie on the 
table until the consideration of the appointment of a 
permanent Secretary came before the Board, 
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Letter from the Secretary, Planters’ Association, Tobago, siig- Destaictionof 
gesting that the Eatin Co. be approached with a view to the in Tobago, 
destruction of rats in Tobago, The Vice-President stated that 
he had made enquiries as to the cheap preparation of the virus 
and had been informed that in Jamaica, it could be prepared at 
a cost of one penny per tube ; he was awaiting replies to pro- 
posals that had been made to the Danysz Virus Go. 

It was decided that the Vice-President be allowed to spend 
a small sum from the Board’s funds to provide assist- 
ance for the purpose of carrying out experiments on 
the preparation of rat virus in the Colony. 

A proposal by the Vice-President to hold periodical Agricultural Con- Agrieultoal 
ferences at various districts in the Colony was favourably received. The Conference, 
principal was approved by the Board and it was decided that the question 
be brought up again. 

The meeting then adjourned to Friday, 23rd April, 1909, at 2 p.m. Adioamment 

A. E. OOLLENS, 

Secretary, {pro tern.) 


23rd April, 1909. 


Confirmed. 


S. W. KNAGGS. 
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I.-SUOAR. 

88.— Badilla Cane. 


Badilla Cane, (New Guinea No. 15). — The Department has been 
notified that a consignment of this cane is on its way from Queensland. 

89. --Results of Analysis of Seedling Canes grown at the ; 
Government Laboratory. 

{Bead at the meeting of the Board, 18ih June, 1909.) 


The following are the results of analysis of selected samples of 
Seedling Canes grown on the small experimental plot at the Government 
Laboratory. These canes (with the exception of D. 625 which was planted 
in June 1908), were planted in April 1908, and cut on June 5th, 1909 


No. of Cane. 

Average 
weight ot 
each cane. 

Per cent. 
Juice. 

Specific 

of 

juice. 

.'i 

« p 

Per cent. 
Glucose. 

Per cent. 
Solids 11011 - 
sugar. 

Quotient of 
purity. 

Laboratory No 2. 

6-0 lb. 

67-3 

1-0877 

21 ‘0 

19*92 

0-19 

0*89 

94-7 

T, 202 

4*4 „ 

65 ’8 

1-0837 

20-1 

19*37 

0-32 

0-41 

96-3 

Bourbon 

6 ‘5 ,, 

71-4 

1*0779 

18-8 

1715 

0-57 

1-08 

91*2 

T. 39 

4*5 „ 

68-9 

1*0886 

21-2 

20*29 

0-22 

0-69 

95*7 

T. 83 

4-0 ,, 

69 3 

1-0895 

21-4 

20*37 

0-12 

0-91 

951 

T. 192 

2-9 „ 

64-2 

1-0757 1 

18-3 

10-90 

0-44 

0-96 

92*3 

D. 1625 

S-3 „ 

71*6 

1*0652 

15*9 

12-32 

2-70 

0-8S 

77*4 


Joseph de Yerteuil, 

Government Laboratory, Assistant Government Analyst. 

15th June, 1909. 





Gua'ifule 

Meftodmed fr^m the Journal of Industrial and Mn^meering 
Gkemsiry, See page ?4^ 




From a photograph taken at the Government Lahoraionj. 
See page 12, Bulletin No, 61, 



NODULES ON ROOTS OP ANAUOO IMMORTEL. 

Vide page IS (Bulletin 61 j. 


Mrom a photog^fa^h taken at the Government Laboratory, 
See ;page 1 ^, Bulletin No, 61. 
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BU GAR, —Gontimied. CACAO* 


90. —Depredations of the Sugar-Cane Grub. 


{Over Seas Daily Mail.) 


Some estimate of the damage done to the sugar-cane by the grub 
known as the sugar-cane beetle may be gathered from the statement maile 
by the Government Entomologist of Queensland. 

In one season in a district of Queensland the loss caused by sugar- 
cane grubs (Lepicliota) amounted to between ^40,000 and ^50,000." 

It was recommended to a grower of the sugar-cane on the Bloomsfield 
Biver that a bisulphide of carbon injector be purchased and experiments 
made in injecting bisulphide of carbon into the soil. Excellent results fol- 
lowed the application. The grubs feed on the roots of the sugar-cane and 
are suffocated by the carbon bisulphide vapours injected into the soil. 


II.-CACAO. 

91.— Cacao without Permanent Shade. 


(Bead at the meeting of the Board, 26th March, 1909.) 


Since the last meeting I visited two districts in which experiments 
are being made by Mr. Stollmeyer in growing cacao without permanent shade. 

The first is on San Carlos Estate in the district of Guanapo where the 
shade has been removed from 500 trees about 8 or 9 years ago. The trees 
look quite healthy and I was told that they gave yields as satisfactory as 
the other neighbouring trees but no record of actual pickings has been kept. 

Mr. Stollmeyer is so satisfied with the results that he has already ringed 
shade trees covering 4,500 cacao trees, and he intends removing the shade 
from the whole estate of 55,000 trees. 

The second was a small plot at Santa Cruz which was grcwn 
altogether without permanent shade. The trees had more of a shrubby 
appearance than might be expected from their age ; but this may have 
been due to a poor soil. 

In addition to this brief record of results, it has been mentioned that 
if the practice of manuring cacao becomes general, the question of retaining 
shade trees, which wall absorb a large part of the manures added, will have 
to be considered from that point of view. 

Mr. Stollmeyer has another unshaded plot at Montserrat, and he has 
promised to write a short report on the results he has so far obtained. 

P. Gai^mody. 


92.— Report on a visit to Tamana on IStla March, 1909. 


(Ii>ead at the meeting of the Board, 2Gtli March, 1909.) 


After leaving Cumuto I passed several Cacao Estates, on some of 
which even from the roadside the external evidences of canker were fairly 
conspicuous. There is a fair amount of black blight in the district 
especially on mango trees and also another orange-red type common on 
guavas and oranges, these fungi however are saprophytic and chiefly 
disfigure the trees ; if present to a large extent however they interfere 
with the proper functions of the leaf. 



CACAO.- —Continued. 


Diseases chiefly brought about by neglect and apathy are fairly 
common among the smaller peasant proprietors, and especially thread 
blight. The latter is spread by the broken branches and dead leaves with 
the threads or mycelium falling or being carried by the wind and lodging- 
on healthy trees to which the mycelium readily spreads. It is frequently 
met with on immortel, nutmegs, and even forest trees especially Bois 
nmlatre (wild tamarind N. 0. Leguminosae Pentaclethra sp. ?) and its 
presence is readily indicated by a mass of dead leaves in a tree without any 
sign of broken branch es. Another form of thread blight or brown thread 
blight {Pelliciilaria l^oleroga, Cooke) Avas found on an Aralia hedge at 
Guniuto Station. I have found this pest extensively in the St. Ann’s- 
Valley on Cacao, roses, crotons, and especially coffee — on the latter 
besides killing the leaves it also causes the young and immature berries to 
shrivel up. It has been reported as a troublesome coffee disease in 
Jamaica and Puerto Rico, and to some extent also in Venezuela. 

In one neglected cacao patch I found evidences of a wound fungus 
erum 2 )ens, Mass — a fungus responsible for the death of many 
forest trees and Avhich has been doing damage latterly among mangoes and 
other fruit trees in the neighbourhood of Port -of -Spain. 

On one estate Avhich I Ausited the manager (Mr. H. Fahey) goes in 
extensively for remedial measures against disease, cutting out all canker 
marks even to the slightest traces of discolouration, and aiterAvards tarriiig 
the Avound. Any tree that shoAA’s extensive signs of canker is treated as 
above and one or tAVo chupons or suckers alloAved to grow from the base of 
the tree. After the suckers have groAvn to a respectable size, if the canker 
spreads or the yield is inferior and failing, the parent stem is cut close to 
the ground, the surface well tarred and the chupons are allowed to develo]> 
in its place and in about tw^o years time grow into good sized trees. 

On this estate it was conclush-ely proved that canker is capable of 
entering the tree through the cushion of an infected pod. At first I Avas 
somewhat doubtful, because first evidences seemed to me to prove equally 
as Avell that the canker might have entered the pod through the cushion. 
Pods were met Avith in seA’eral stages Avhere the canker discolonration 
extended to the stalk, in others to the cushion, and many for several inchevS 
in the cambium layer. I may mention that the common pod canker in 
this district is a Rectria sp. An unripe pod with a peculiar distorted 
(and atroxfiiied) aq)pearance develo^oed characteristic Diplodia spores the 
day after it Avas picked. 

bisects . — The characteristic scabby apx)earance of the leaves of many 
trees x:)ointed to the presence of thrijos and these were fouiul iti almost 
every instance, they Avere also found on many pods. On tAvo trees, all the 
qjcds were of a rusty brown colour ; the Manager stated that he was unable 
to tell Avhether these pods Avere rijoe without removing the outer skin. 
Tlirips Avere in evidence on these also, the injury however Acas only 
surface deep, and underneath the outer skin the pods Avere q^iite green and 
healthy. 

Many pods were found attacked by mealy bugs and more often 
homopterous bugs Avhicli for Avant of a better name I propose to call Pod 
hoppers (HorAJff sp. and another type). These were always accompanied 
by their attendant ants ; tAvo unusual types of ants were also met accom- 
panying these bugs. Cryjptocerus sp. (flattened head) and Strwmigenys sja 
(Pineer jaAved).*''' 


*The following Extract from "The Cambridge Natural History', VoL II.”, relating 
to these ants is of some interest The family Cryptocerini is distinguished by the 
" antenme being inprted at the sides of the head where they are placed between ridges 

"or in a grooA^e into which they can be AvithdraAvm . The species 

‘‘generally are Avoodhorers, usually perforating the dead branches of trees ...... 
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CACAO. — Continued. 


In one locality a fair amount of young ehupons was observed to be 
dying back at the tips. This is probably the result of insect attacks, and 
the larva and two adult specimens of a small longicorn beetle were found 
in the deadwood. A similar type of beetle {DecicUoii sociarn) is also 
responsible for the dying back of melongene shoots, the adult laying its 
eggs in the epidermal tissue and the grub burrowing up the central pitli of 
the stalk. One chupon showed no trace of insect attack and was at first 
suspected to be diseased. As there were about 18 inches of green and 
healthy stalk, die back was suspected but on cutting through the cushion 
from which the shoot had sprung a greenish (slightly) hairy caterpillar was 
found, and on rearing this a pyralid moth emerged. 

Shade . — The shade tree principally grown in this district is the 
Bocare or water immortel {Erytlirina. veUctina)^ it is not ho^vever suited to 
the locality and on one estate at least the contractor is bound by his 
contract paper to plant only the Ananeo. Possibly the amount of lime in the 
soil does not agree with the Bocare and they were frequently met wuth 
either dying out or dead especially on the hill slopes. On one fairly 
sheltered estate near the foot of Mount Tamana, the difference between 
two adjacent patches, one well-shaded, and the other wdi ere the Bocare had 
died out \vas very striking ; in the former the cacao trees were healtliy and 
vigorous, in the latter miserable looking and evidently dying back. 

A stiff reddish and sometimes bine clay is met wntli at a varying depth 
in the sub-soil and practical planters state that when the tap root of the 
cacao encounters this heavy clay, the effect becomes at once visible in the 
so-called dying back” of the young shoots. This sub-soil should be analysed. 

A. E. COLLENS, 

'25tli March, 1909. Scientific Assistant. 

93. — Possible yield of Cacao. 

On an estate recently visited the proprietor has produced 25 bags per 
1,000 from a small plot, and 30 bags from another, and is hopeful of a 
similar yield on the greater part of his large estate. 

The following statement by Mr. A. J. Anderson points to the same 
result following judicious and intelligent cultivation: — 

With further reference to the possible yield of cacao, I have obtained an 
average yield of 20 bags of 165 lbs. net per 1,000 trees off 30,000 cacao trees. 
Of these I should say there were 15,000 fairly healthy trees, having had 
canker removed, and restored, and must have yielded about 25 bags per 
1,000 trees, while the remaining 15,000 were kept clean, all new snoots were 
allow'ed to mature for 10 years, and they have always yielded an average 
of 15 bags per thotisand. 

Here I have 700 trees 6 years old, 900 five years and 900 four years 
old, which are bearing and were planted and upkept by me personally. 
From 30th June, 1908 to 31st December these trees have yielded 1,050 lbs. 
of cured cacao, giving an average of about half-a-pound per tree for sir 
months, and they are now laden with cacao of every size. 

94. — Transhipment of Cacao. 

With reference to the Table of Exports published in last Bulletin 
(No. 61, p. 9) a correspondent writes as follows : 

“As regards the exports of cacao to France I beg to call your 
attention that the shipments are usually made to Havre with options and 
are subsequently forwarded from there to other consuming countries in 

■ “ The species of Cryptocerus appear to be omnivorous and are frequently attracted by 

“ the excrement of birds In the south of Europe two very minute ants 

“ of the genus Strurnigenys and Epitritus belonging to this family are met with under 
“ very large stones, partly embedded in the earth. They are of the g-reatest rarity.” 
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Europe. This system accounts for the fact that most 

of the cacao Bbipx)ed to Europe is apx)arently going to France, and has 
to he cleared by the shippers as exported to France. I thought it woiiltl 
be of interest to know this.” 


95. —Local prices paid for Cacao. 

Messrs. George E. Alston Co. have Idndly supplied the following 


giires covering a period of 18 years. 

Local Eeices of Good 

F m'r. 

im ... 

Ordinary Cacao. 

Price per fanega UlO 
813 00 

1892 


... $13 00 

to 13 50 

1893 


14 00 

„ 14 50 

1894 


12 75 

„ 11 75 

1895 


11 75 

„ 10 00 

1890 


10 00 

,, 9 00 

1897 


9 00 

„ 16 00 

1898 


16 00 

„ 14 50 

1899 


14 50 

„ 15 25 

1900 


16 00 

„ 14 00 

1901 


14 00 

„ 13 50 

1902 


13 50 

,, 12 00 

1903 


12 00 

„ 13 01) 

1904 


13 00 

„ 11 75 

1905 


11 75 

,, 11 (K) 

191)6 


11 00 

,, 19 00 

1907 


19 00 

,, 26 50 

1908 


18 50 

,, 12 00 


96, 


-Canker Treatment. 


The iigricultnral Inspectors report that some small xirox^rietors apply 
tar on the surface of the diseased part without first cutting out the canker. 
This axDplieation can be of no use, as the disease goes on spreading under- 
neath where the unhealthy wood is in contact with the healthy wood. 
The cankered part must first be cut away, and the antiseptic wash, applied 
to the healthy wood. 

The implement used in cutting out canker should not be, used after- 
wards on a healthy tree unless in the meantime it ha.s ht'cn thoroughly 
disinfected. Otherwise this implement wdll s^u’ead the disea.NC. 

There are differences of opinion as to whether it is necessary to cut 
away the last traces of canker when a deex) and extensive wound would 
result. Some think that these traces will he destroyed by the siibsequeot 
antiseptic application. Much will depend on the antiseptic employed. 
A weEik solution of copper sulphate might be used before applying the tar. 

Some object to tar in such cases, as it hides the reappearance of 
canker, and argue that a semi-transparent w-ash is better, as in a clay or 
two if there is any further growth it is showm by a red spot. A 
composed of cement, lime and sulphate of copper is said to be very iimch 
better than tar for this purpose. 


97. —Cacao Picking- Knife. 

An improved knife for picking cacao was shown at the last meeting of 
the Board. It can be seen at the office at the Bed tiouse. 
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98 — -liife and gTOwtli of a Oacao pod from its first appear- 
ance to the day it got ripe. 

The following notes by the Hoif ble C. cle Verteuil show that a cacao 
pod takes nekiily half a year in arriving at maturity. During this long 
period it is exposed to insect and fungus attacks, and the absolute neces- 
sity for good sanitation on cacao estates becomes very evident 

First appearance, 17th July, just emerging from the Hoover. Size 
of a pin’s head. 

On the 15th August, one and three- eighths inches long. 

,, 31st ,, three inches long. 

,, 16th September, four and one-eighth inches long, and 5 inches 
in circumference. 

On the 1st October, five and one-half inches long, and 7 inches in 
circumference. 

On the 19tli October, 7 inches long, and nine and three-quarter 
inches in circumference. 

On the 1st November, 8 inches long, and 13 inches in circumference. 

From the 1st November the pod did not grow agirin. It W’as ripe 
on the 6th .December. — 142 days. 

99-— Cacao Beetles.— (Steirastoma). 

These boring beetles cause extensive damage especially in young 
plantations. A planter wdio has suffered considerabl}^ from them writes 
as follow'S : 

“ After experimenting I find that there is only one remedy to be 
“ relied on, and that is to search for, catch and destroy the 
" enemy with the hand. I have succeeded well in my crusade, 
“ though I have still to continue to destroy the small number 
“left.” 

“ After felling and burning new lands, I now start catcliing beetles 
“ even before planting.” 

100.— Cacao. 


Assistance to Inspectors invited. 


T.he earnest attention of small Proprietors is invited to the iiiontbly 
reports on the visits paid to estates by the Agricultural Inspectors. These 
Officers have found very few cultivations around Port-of-Spaiii which are 
deserving of praise. This is partly owhng to the fact that the holdings are 
very small ones, and that Oacao is in some of them a subsidiary crop to 
ground provisions. In many instances the owners are not resident on the 
holdings, and the Inspectors have been unable to confer with them. 

In order that the time of the Inspectors may be best utilised, it is 
strongly recommended that the small planters in any district should agree 
among themselves to notify either of the Inspectors that they w-ill meet 
them at an appointed time and place. Or they may ask the Department 
of Agriculture, or the Wardens of the district, to make the necessary 
arrangements. 

The Inspectors report that very few of the small proprietors keep any 
account of the yield of cacao for a given area or number of trees. This is 
a great disadvantage to them, for wdthout this information they are unable 
to judge whether the cultivation is in a normal condition or not. As an 
example of the value of these records to the Inspectors, we have the 
instances quoted by one of them in wfiich the yield from 4,000 trees was 
only 9 bags, and 9,000 trees giving 90 bags. In the first instance the 
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Instructor can at once conclude that there is some need of his assistance, 
in the other that the proprietor is doing as well as can be expected. If the 
small proprietors will only keep records, however approximate they are, 
the Inspectors will be better able to help them. 


P. Gakmody. 


101 .““Eesnlts of Spraying in Oeylon. 

(Experiment Station, Paradeniya. — Cacao Spraying.) 


B:e]} 0 Tt hy the “ Tro-^iaal AyricuUuristB 

Since 1902 we have gone in for cutting out excessive shade, excising 
cankered tissue, and spraying the pods during crop time. As to definite 
results, these records will show what progress has been made ; and you 
might like to make a note of some of them. The figures I took down are 
worth noting : — 

Diseased Pods in 
1902, first t/ear. 

60 per cent. 

„ ,, 

60 „ „ 

34 „ „ 

28 „ „ 

the third year, the fungus pods have varied 
from '7 to 1’2 per cent., and the number of diseased trees on the different 
plots varies from 1 to 10 per cent. 

Planters cannot lightly view such facts ; and the desire to take up 
spraying is evidently a growing one. 


July 
August 
September 
October 
November 
During the present 


Diseased Pods in 
1908, second year. 

4 per cent. 

3 „ „ 

13'5a ,, ,, 

22*8 a „ „ 

9-3 „ „ 


III.-COCONUTS- 

102.~Palmine-"A Vegetable Butter- 

An article called Palmine vegetable butter has been placed on the 
market and largely advertised for some time iiast. 

The Department applied for a sample which was kindly sent by the 
makers. 

On arrival it was quite liquid, and consequently could not in this 
climate be described as a “ butter,” A cursory examination shows it to be 
coconut oil which had been very successfully subjected to a process of 
purification for the purpose of removing rancidity, odor, and all traces of 
suspended matter. It is likely to sell well as “butter” anywhere except 
in its native home — the tropics. 

The Vegetable Butter Company has a factory in London with an out- 
put of from 20,000 to 24,000 tons per annum. About 300,000,000 nuts, 
principally from Ceylon, are used for this quantity. When Palmine began 
to be manufactured the copra cost ^9 a ton, it is now ^28. Any extension 
in the use of this vegetable butter will benefit our coconut industry. Some 
Trinidad makers of copra might communicate with the Company, 


«. Due to excessive rainfall. 
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IV.-OTHBR FRUITS. 

103- —Occurrence of Vanilla in the Penal District. 

In March 1908, I visited a small holding belonging to an East Indian 
which contained several hundred bearing Vanilla vines. 

The holding is situated at the back of Wellington Estate on the Penal 
road, the lands immediately around (known as the Bebe Settlement] were 
planted up in beans of some type and rice. This particular spot however 
was mi cultivated, the soil being of a spongy nature and very springy when 
walked upon ; when dried it resembles peat. On excavating a small hole; 
water immediately oozed in. A small sample brought to the Laboratory, 
*011 examination proved to be composed entirely of leaves and rotten 
vegetation. A special type of terrestial orchid was also abundant. The 
spot was overgrown with a shrubby kind of tree about ten to fifteen feet 
high said to be a type of mangrove, and on these trees the Vanilla vines 
were hanging in festoons. Erom the regularity of these trees one w-ould 
suppose that they had been planted by some previous settler for this 
purpose. The vines were extremely healthy looking and the leaves 
especially large and green, and at the time of my visit were just about 
flowering. 

The functions of fertilization were described to the owner, and with the 
aid of a pointed splint he was shown how to remove the pollen masses 
from the anther and transfer them to the lips of the stigma. After 
performing the operation several times, he seemed to grasp the principle, 
but for the want of more opened flowers was unable to try the ex|)eriment 
himself. Mr. Fahey who accompanied me pointed out several young pods, 
which he had himself fertilized on a previous visit. The area of the spot 
seemed to he about one quarree (3J) acres, the owner stated that he 
sometimes obtained about TOO lbs. of cured pods a year, which he sold in 
San Fernando at 4 shillings per lb. As he had made no previous attempt 
■at systematic fertilization and only gathered those pods which had been 
naturally fertilized, this is a remarkably large yield. 

A. E. COLLBNS. 

June, 1909. 


The above report is now published owing to the attention of the Government 
having been recently drawn to this cultivation by Mr. Qidntin H. S%yimr. 

104.— Papaws— A new variety of. 

Mr. Caracciolo’s introduction of a new' variety of this fruit has been 
an immediate success. The supply at present is not equal to the demand. 
Visitors to the Colony who have tasted the fruit speak very highly 
of its delicious taste and flavour. 

105-— Grafted Mangoes— Reduction in price. 

Orders for these will be booked at the Botanic Stations at St. Clair 
and Tobago in accordance with the terms of the following advertisement : — 

In order to encourage the growth of grafted mangoes for the market, 
the price of plants has been reduced from one dollar to twenty-five cents 
on orders received within twelve months from date. This reduction applies 
■only to plants for cultivation in the Colony, 

106.— Cost of export of Oranges and Avocados. 

The question of exporting fruit at a profit is the first point to be 
•considered by growers of fruit. There is already a very large production 
of oranges in this Colony, but thej- cannot be shipped under present 
conditions. The following figures have been kindly supplied by a local 
planter who takes a keen interest in the Fruit Industry. 
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They show the cost per case of oranges and a loss of ten cents on the 
transaction. 

Avocado pears on the contrary show a considerable profit. This 
market, though a small one at present, is evidently worthy of attention. 

Avocados are now- being shipped from Hawaii to San Francisco and 
ISfew A'ork, and remain sound for three weeks if kept at a temperature 
of 45^ Fahrenheit. 


One Case 160 Selected Trdiiidad Oranges, 


Value of Oranges, say 

... ^0 

50 

Cost of picking, packing, ifec. 

... 0 

42 

Cost of ease and paper 

... 0 

oS 

Cartage to Port-oLSpain, say 

... 0 

12 

Freight per Pi^.M.S. to London 

... 1 

.^2 

20 

62 

By sale case, London 

2 

52 

Loss 


10 

45 Avocados in case as above, cost same 

... (^2 

62 

And sold in London 

6 

75 

Gain 

... u 

13 


As regards Oranges the position is very similar in South Africa, and,, 
niitil freight charges are considerably reduced here, there seems no 
probability that Citrus fruits from distant colonies can compete success- 
fully ill the home market. It will be observed that the sea freight from 
Trinidad to London is 5/-, while the rail and sea freight from the Transvaal 
to London is less than half that amount. 


107.— Cost of Export of Citrus Fruits from South Africa. 


[Journal of Agricultitrc^ Ca])6 Colony,] 

A step has been taken in the right direction in connection with this 
budding industry. That it was possible to make this progress is due 
primarily to the G-overnment policy of encouraging exports and the hearty 
co-operation of the Central South African Railways. 

A comparison of the expenses attached to the shipment oversea of 
these fruits incurred last year and this, is interesting. 

As against L2 15s. per ton, freight from Pretoria to Durban, the 
railage this year ivas reduced to 15s. per short ton between Pretoria and 
any South African port. Capetown was selected on account of the saving 
of time during transit. Sea freight was not reduced, remaining as pre- 
viously 2os. per cubic ton. 

Boxes which cost last year Is. 8d. each, were procurable in Pretoria 
at Is. Id. This reduction w^as rendered possible by the action of this 
Department in purchasing a large quantity by tender. Under these tivo 
headings therefore, a very substantial saiung was effected, 
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Estimates made as carefully as possible showed that the cost of 
sending a box of oranges from any station in the Transvaal to London 
v/orketl out at approximately 4s., taking the following figures : — 


s. d. 

Rail and Sea freight, and Dock dues ... ... 2 3 

Paper for wTapping ... ... ... 0 3 

Box ... ... ... ... 1 1 

Nails ... ... ... ... 0 1 

Strap iron ... ... ... ... 0 2 

Insurance ... ... ... ... 0 04 


3 10^ 


These figures for freight Avere arrived at on a basis of allowing 70 lbs. 
as being the ’weight of a box of oranges. As a matter of fact the boxes 
were frequently heavier, so that the actual cost of freight by sea and rail, 
together with dock dues and insurance, worked out at 2s. 4d. per box. 
Taking the first six shipments from four different consignors I find that the 
fruit realized on an average less than 4s. per box ; after deducting all 
expenses save picking, hauling, an d packing at this end, this means about 
2s. 6d. per 100, a figure that cannot offer rnnch inducement to continued 
efforts in the direction of building up a large citrus export trade, and it 
must be remembered that the figures from which these deductions have 
been obtained are those which prevailed during the earlier part of the 
shipping season, w’hen prices w^ere at the best. Had the latest prices 
realized been included in the calculations, it is a fact that even lower 
figures wmuld have been reached, for our later shipments came into compe- 
tition with West Indian fruit. 

An examination of the different items of expenditure reveals the fact 
that there are only two on wiiich any reduction is possible ; these are sea 
freights and box material. 

Looking at the former, it would strike the intelligent observer that it 
would be policy on the part of the Union -Castle Steamship Company, to 
make a substantial concession in the matter of rates, if only in the interest 
of their shareholders. The question is a simple one. IV itli a rate of 15s. 
a certain number of tons of fruit can be removed annually from Transvaal 
to Europe at present, wfith the prospect of a very large increase in a few 
years’ time ; will it pay the Steamship Company to handle it? Taking 
into consideration that this class of goods is carried in the ventilated parts 
of the hold, that freight from South Africa to London is nearly always 
scarce, excepting when mealies go forward, one would think that it would 
be as well to take 15s. per ton and look for profit in the quantity to he dealt 
with, but I recognise that it is difficult for a layman to discuss such 
matters as these. 

The situation as it appears to me is that with such a concession in sea 
freight, the possibilities of buildhig up a large export trade are good, 
without it I could hardly advise extended planting of citrus fruits amongst 
our farmers. It might be x^ossible to secure a profitable market for more 
choice goods than w^e have at present, but that wmuld he a matter of time, 
years in any case, and the development of such an export business as is 
possible would not materialize. In the case of boxes, the present price is 
still too high. The box used tiiis season cost fid. in Sw^eden, and on arrival 
in Pretoria Is. Id. ; the increase in value is arrived at approximately after 
the following fashion. Railage, Delagoa Bay to Pretoria, 2s. per 

100 lbs.; 2|d, per box, duty, 15 per cent.; 4d. sea freight; IJd. agent’s 
profit; and landing charges l|d. 

It is palpable that the rail charges are excessive ; they amount to 
almost 50 per cent, on the original cost of the box. 
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V.-GBNERAL FORESTRY, 

108 . -Honduras Mahogany. 

{Stoietenia macroijJiijlld ) . 

Ik view of the increasing local interest in re-a£forestatioii generally, 
and especially in the planting of Honduras Mahogany, a large quantity of 
the seeds (179,000) of this tree is being obtained from British Honduras, 
and it is hoped that the following notes will aid. those who are taking up 
the cultivation of this valuable timber. 

An argument often used against the planting of timber trees is, the 
length of time before a return is obtained ; but it should be remembered 
that on every estate there are portions of uncultivated land, and it is 
surely better to plant some useful tree than to allow that land to remain 
idle. ^ 

A great advantage of timber cultivation is that after the initial work 
of planting there is no expense to incur beyond an occasional brushing. 

Honduras Mahogany will grow in comparatively poor soil, and may 
be planted on lands where Cacao or Rubber will not thrive. It may also be 
planted along estate boundaries and ahords an effective windbreak if 
planted together with the common Mango {Mangifera mdiGCi) or the 
Cashew [ Anacar diurn occide^itale). 

A fine example of a Mahogany and Mango windbreak may be seen at 
the Tobago Botanic Station. 

The close planting system is recommended when planting by the block 
ill quantities, as it encourages the development of the straight trunks so 
essential in timber trees. 

Under average conditions 10ft. x 10 ft. is a good distance to plant and 
subsequently trees may be thinned out wdien and wdiere necessary. The 
trees cut out may he used as fencing posts, and will pay for the work of 
thinning. 

Applications for 101,000 seeds and 7,775 plants have already been 
received. 

Raising Plants from Seeds. 


It is important that the seeds be sown when fresh, as if kept for any 
length of time they lose their germinating power. 

Small boxes with a few holes in the bottom should be used, the 
handiest size is 16^' x 12" x 4" — (Milk boxes cut in half answer very well). 
Place a layer of small stones for drainage at the bottom, and then fill the 
box three parts full with a compost consisting of equal parts well sifted 
leaf-mould and loam. Press the soil firmly and spread the seeds thinly on 
the surface and then cover with a thin layer of soil. 

The boxes should then he placed in a well shaded position and care- 
fully watered, and it must be borne in mind that seeds are destroyed 
equally as much by over-watering as by drought. 

AVheii from six to eight inches high the seedlings may be potted out 
into bamboo pots, and in six to eight months they -will be fit to plant in 
the open ground. 

When seed boxes are not available the seeds may be sown in nursery 
beds. The beds should be well forked and raked and the soil made fine 
and small. 

The seeds should then he scattered thinly over the surface and covered 
with a very thin layer of well sifted soil, a good watering may then be given 
and the beds covered with palm leaves as a protection against the sun and 
heavy rains. 


F. Evans. 
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Mr. C. S. Rogers, Forest Officer, has kindly supplied the following 
information with regard to the sowing of Mahogany seeds 
Hints on Sowing Mahogany Seeds. 

Selection of N'iiT&ery. — The area on which the nursery is to be made 
should be central (unless required elsewhere for purposes of supervision) 
with reference to the area to be planted in order to save subsequent cost 
of carriage of the young plants. It should preferably be level. 

Soil. — The soil should be similar to that on the area to be planted, as 
though the seedlings might be larger and stronger in a given time if grow’n 
on a rich soil, they would quickly lose this advantage if planted out on a 
materially poorer soil. 

Sl^rTo^bndings of Nursery. — Protection from wind is advisable but 
shade to a large extent is not required therefore the nursery should not be 
overshaded hy large trees whose roots w^ould also probably overrun the 
nursery. 

Seed Beds. — The seed beds should not be more than two feet wide in 
order to facilitate weeding and should have a space the same width between 
them. If the nursery is on sloping ground the seed beds should run 
horizontally following contours, this wall prevent damage hy washing out 
during heavy rain. Beds may he of any required length ; it is convenient 
to have them not more than 20 or 30 feet long to facilitate access. 

Pre2}ctTation of Seed Beds. — The soil should be well pulverised, it is 
sufficient to cultivate the soil to a depth of 6 or 8 inches to avoid the 
development of a long tap root which would be liable to injury during 
transplanting. The height of the beds should not exceed six inches, 
otherwise the earth is liable to be washed away during heavy rain together 
with the seeds. 

Soloing the Seeds. — The seeds are best sown two inches apart and 
laid flat in lines one foot apart across the beds, as weeding is then easy. 
A good general rule is to cover the seeds with a depth of fine soil equal to 
their thickness. It is as well in the case of winged seeds like mahogaiiy 
to rub off the wings before sowing, this can easily be done by lightly 
rubbing them together in a bag. 

Shelter for the Seed Beds. — If the seeds are to he sovm at the time 
of heavy rain it is advisable to erect a light shelter over the seed beds ; 
such shelter can be composed of a layer of palm leaves on a framework 
supported by posts at a height of 6 feet from the ground, sufficiently open 
to admit of some light, but close enough to break the force of heavy rain. 
When the seedlings are 2 or 3 inches high this shelter should be removed. 

Germination of Seeds. — Honduras Mahogany seeds take 10 days to a 
fortnight to germinate as a rule though some of them may take 3 weeks 
or even longer. 

Watering. — Unless rain falls soon after the seeds are planted, a liglit 
watering should be given and repeated every day or two till the seeds have 
germinated. In showery weather watering may be omitted. After the 
seeds have germinated watering should be stopped, for although a larger 
number of plants, might be obtained from a given number of seeds if 
watering were continued, they would not be as strong and hardy as if left 
to take their .chance under natural conditions whereby the weaker plants 
would be weeded out and much cost of subsequent supplying the plantation 
would be avoided. 

Transidanting . — When the plants are 6 inches high they may be either 
pricked out into nursery lines in beds, the plants being one foot apart and 
the lines 2 feet. As an alternative they may be pricked out into bamboo 
pots but should not be kept more than a few months in these as the roots 
are cramped and placed in an unnatural position, tending to produce 
shrubby plants. 

Cv S'. Eogees, 

Forest Officer. 
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VI.-RUBBBR. 

109*— ArtijBlcial Rubber. 

The progress of the attempts that are being made to produce an 
artificial rubber iimst always be of interest to Rubber planters. 

Recently a patent has been applied for in Trinidad as well as in other 
countries ; and it is claimed that the material has physical and chemical 
properties similar to Para Rubber. The inventors are Mr, John Blum, 
Doctor of Cdiemistry, Brussels, and Mr. A., W. Carpenter, Banker, London. 

The process consists in subjecting peat or similar vegetable matter, 
mixed with water, to fermentation until a mucilaginous mass is formed 
consisting mainly of isoprene, and to this mass is added a nitrogenous 
derivative of hone, and small quantities of a mineral salt. 

The irone is obtained from the root-stock of plants of the Iris family, 
the water solution of which is treated with chlorine to form a hydrochloride 
of irone which is then converted into a nitrogenous compound by the 
addition of a suitable substance, preferably an amide. Mineral salts are 
then added, preferably a mixture of sodium bicarbonate and chalk, and 
the resulting brown powder is separated by filtration. 

110. —Rubber from Tobag'o. 

An excellent sample of rubber prepared by a new process was shown 
at the May meeting of the Board. It excited considerable interest. 

The centrifugal machine with which it was prepared has been patented, 
and will soon be in the market. It is claimed for this machine that it will 
produce clean sheet rubber within half an hour of collecting the latex. 

111. — Guayule Rubber, I. 

(Journ€il of Industrial and Engineering Chemistry,) 

This rubber bearing plant differs so greatly from others, and has been 
so much in the public eye in recent years that the following extract should 
. be. interesting : — 

It has long been known that the natives of Mexico in some of their 
games use balls composed of an elastic substance which they obtain by 
chewmig the bark of a shrub called Guayule. Attempts have been made 
from time to time to introduce this substance industrially, but without 
success until recently. The first practical experimentation on a coniriiercial 
scale seems to have been made in 1903-4. In the following year the 
product, which has been found to be a true rubber, began to be put on the 
market. From this time on the industry developed w^ith extraordinary 
I’apidity, and the excitement in Northern Mexico is said to have bf3e.ii 
comparable to that in Texas when the oil fields were discovered. By 1906 
practically all the Guayule within reach of existing transportation facilities 
was contracted for. 

The Guayule, Partlienviim argentatum^ is found on the semi-arid lands 
of the plateau of Northern Mexico, growdng in the dry, rocky soil of the 
foot hills. It is not large, the dimensions of plants of factory size arf3 
approximately as follows: — 

Diameter 

Height. Dry Weight. at base 

of tru7ik. 

12 inches ... 6 ounces ... inches. 

20 „ ... 12 „ ... li 

30 „ _ ... 32 „ ... 

Tlie average weight of factory shrub is probably between 12 and 16 
ounces. The plant shown in the cut is an exceptionally large one, weighing 
lbs. It was 441-. inches high and 2^ inches in diameter at the ground 
level. 
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The shrub is collected by pulling up the entire plant, and is pressed 
either in the field or at the railway station into bales 'weighing from 80 to 
100 Idlos. In 1904 these are said to have brought 7 pesos per ton ; in 1905 
the price had risen to 30 or 40 pesos, and recently has been above 100 
pesos. (1 peso equal to |0.50 gold). 

The guayule contains in the neighbourhood of nine per cent, of pure 
rubber, calculated to the perfectly dried plant. The methods that may be 
used to extract the crude rubber are entirely different from those used with 
most rubber plants. These contain a milky juice or latex from 
wdiich the rubber is obtained by coagulation, 'while in the guayule 
the rubber exists as such preformed in the plant. The earlier pro- 
cesses were of three types: (1) the alkali process in which the shrub 
was boiled with a solution of caustic alkali ; (2) the solution processes 
in which the rubber was extracted by carbon bisulphide or some 
other solvent ; and (3) the mechanical process. The first of these is still 
used in apparently only one factory. According to the patent specifica- 
tions, the ground shrub is boiled with three times its weight of 6 per cent, 
caustic soda for 6 hours, after which the rubber is skimmed off and freed 
from alkali. Of the second class the carbon bisulphide method has been 
abandoned, because of the expense and the belief that rubber when 
recovered from a solvent does not possess certain desirable physical 
qualities to the same degree as an undissolved rubber. A process that 
belongs to this type has been extensively experimented with in a new 
factory during the past two years. This process is said to be based on 
the extraction of the dried shrub with benzol. A solution of rubber and 
resin is obtained from which the former is precipitated by the addition 
of alcohol. It has been prophesied that this process 'will prove a failure 
for the same reasons that have led to the abandonment of the bisul- 
phide extraction, but the product is now on the New York market and 
the outcome is awaited with interest. Rubber produced in this way 
should run lower in resin than that obtained directly by the other pro- 
cesses. The great bulk of the guayule rubber now coming into the 
market is obtained by the third, the mechanical process. In this the 
shrub is crushed and then ground with water in pebble mills. The 
rubber in the plant then becomes apparent as small particles at inch in 
diameter and from to J inch long. The details of the succeeding opera- 
tions to separate the rubber from the woody matter are for the most part 
kept secret and doubtless vary in different factories, but it may be said in 
a general way that the procedure is based on the fact that when soaked 
'with water the woody fibre becomes '^vater-logged and sinks '^vhile the 
rubber being lighter than water floats on the surface of the tanks and is 
skimmed off. It is then washed, sheeted on steel rolls, and either shipped 
moist or first dried by hanging the sheets in an airy room or by heating 
gently in a vacuum. If the mechanical process is properly conducted, a 
practically complete extraction of the rubber from the shrub is secured. 

Guayule rubber obtained by the mechanical process is black on the 
surface wdien it reaches the market, but olive to light brown 'yfithm. The 
dry crude rubber contains about 20 per cent, resin. Some factories also 
produce a brand from which the resin has been in great part extracted, 
but the demand for this seems comparatively small. Guayule rubber 
softens more quickly on the rolls than most other rubbers and therefore 
requires to be handled somewhat differently, but once this is understood, 
the working of guayule rubber of good quality presents no difficulty. It 
Can be substituted for many of the African rubbers, is used to advantage 
in boots and shoes and many other lines of manufacturing, and seems to 
be growing in favour. The Guayule rubber recently reported as received 
at the port of New York was, September 850,000 lbs., October 929,500 lbs. 
November 1,444,000 lbs. 
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112.-~Giiayule Rubber II. 


BISTEIBUTION OF EUBBEB IN BIFFEBENT PAETS OF THE SKRHB. 


Ill connection with a study of the chemistry of Guayule, the question 
of the distribution of rubber in the different parts of the plant has been 
taken up. The results have turned out to be unexpectedly interesting, and 
to present problems of technical importance. The material consisted of 
air-dried plants of different size, selected so as to represent approximately 
the ordinary run of factory shrub, viz. ; — 



Height, 

W eight. 

Trunh, 

Moot. 

Branches mid 
Leaves. 

1. Large plant 

2. Medium jilants 
5. Small plants 

3 ft. 

2 „ 

944 g. 

747 g. 

2,101 g. 

165 g. 

165 g. 

637 g. 

125 g. 
132 g. 
272 g. 

654 g. 

450 g. 

1,192 g. 

Totals 


3,792 g. 

967 g. 

529 g. 

2,296 g. 


In the division of material the main stem up to the point where its 
diameter w^as that of its largest branch was called trunk. The largest 
branches were less than one-half inch in diameter. The plants had lost 
most of the leaves in shipment, as is usual, so that the value for “ branches 

and leaves ” is practically that of the branches. 

. 1 : 

RESULTS OF ANALYSES. 


3faterial, 

Trunk bark | 

Boot bark 

Branches and Leaves 
Trunk wood 
Root wood 


Per cen^ Buhher, 

21*2, 21 T, 227, 21*8, 19*6, 22 ’9 
22-2, 19'7, 21*4, 20*3, 22-4 


1 


Atwrage, 

21-4 

19-8 

9-1 

0-04 

IvS 


The amount of rubber contained in different parts of the Guayule 



Brg weight 

Mubber 

Weight 


Gram, 

per cent. 

Mubber, 

Trunk bark 

349 

21*4 

747 

Root bark 

127 

19*5 

24*8 

Branches and leaves 

... 1,918 

97 

186*0 

Trunk w’ood 

404 

0*0 

0*0 

Root wood 

255 

2*0 

5*1 

Totals ... 

... 3,053 


290*6 


The percentage of pure rubber in the whole trunk is 9*9, the whole 
root 7*8, the branches and leaves 9 * 7 , and in the whole plant 9* 5. These 
figures are based on perfectly dry material. 

RATIO OF BARK TO WOOD IN GUAYULE. 

Now that it has been definitely established that the trunk wood of 
Guayule contains no rubber the question of the ratio of bark to wood in 
the plant acquires importance. Inspection of the material prepared for 
analysis shows that the trunks of the shrub are made up of 46*4 per cent, 
bark and 53*6 per cent. wood. 

To determine the per cent, of bark in the plant as a whole, two 
plants weighing 235 grams and 152 grams, wmre steamed, debarked 
separately, and the i)arts dried and weighed. The plants contained 54*6. 
per cent., md 67*8 per cent, bark respectively. If the mechanical diffi. 
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culties could be oyereome, an ef&cient decorticating device therefore 
would make it possible to nearly cut in two the amount of raw material 
handled in the mechanical process without diminishing the yield of 
rubber. 


113.— Extractives from Gruayule (Parthenium argentatum). 

{The Journal of Industrial and FAigineering Chemistry^ May, 1909.) 

This is a record of work done with guajmle, plant and rubber, in 
January, 1906. 

The samples as received comprised a stalk of giiayule about two 
feet high, about a pound of comminuted plant resembling coarse saw- 
dust, and a small sample of rubber produced commercially by mechanical 
means. 

The moisture found was 4'5 per cent. 

Another portion was burned for ash, and yielded 3'56 per cent. Of 
the ash 61*0 per cent. W'as calcium carbonate. 

Another portion wa.s extracted with acetone in a Soxhlet extractor, 
The product, after evaporating the acetone and drying at 105 degrees, 
amounted to 9'57 per cent. ; this product was saponified with alcoholic 
potash. On separating the saponifiable from the unsaponifiable, the 
fatty and resin acids amounted to 3 per cent, of the weight of the 
wood. The unsaponifiable was 2*2 per cent, of the wood. 

The discrepancy between the 9‘57 per cent, taken and the 5*2 per cent, 
recovered was due in part to the fact that part of the original extract was 
water-soluble and aiiother part volatile. 

On the same portion which had been extracted by acetone and after 
drying the same, an extraction was made with benzol. From the benzol 
extract the “rubber” was precipitated with a large quantity of alcohol. 
After drying, this product weighed 5*04 per cent. This should not be taken 
as the total rubber in the sample, for unless the cell walls are ruptured it is 
not to be supposed that the rubber solution can pass out. 

This ended the work on the w’ood. A portion of the guayule rubber 
as produced by mechanical means was dissolved in benzol and the rubber 
precipitated by alcohol. The yield was something like 45 per cent. I have 
inislaid the figures. 

It is undoubtedly the piresence of a large quantity of resinous matter 
associated with the rubber that enables the extractives to collect together 
as the wood is ground under water. The ground wood floats off and the 
rubber gradually collects as one mass under the roller. 

Is there not a hint in this for the collection of the rubber contents of 
the milkweed''' '? The rubber from the latter is of far flner quality than the 
guayule product, which would hardly be used were it not for the high 
price of the real rubbers of commerce. 


114.— Packing Para rubber seed for export. 


{United States JEx^eriment Station Record, April, 1909,) 

The Botanic Gardens at Singapore have been highly successful in 
exporting large quantities of Para rubber seed x^acked in burnt rice husk. 
A layer of burnt rice husk is put in the bottom of a tin box and alternate 


Asclepias sp.— Allied to the common red head or wild ipecaciianha so cominom. 
in pastures. 
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layers of seed and husk are added until the box is full. The rice husk is 
sliglitiy moistened before packing to keep the seeds in a fresh state. The 
box is not soldered for fear of excessive moistiu’e collecting inside. 

Of 10,800 Para seeds packed in this manner and shipped to Britisli 
Guiana, 64’4 per cent, germinated after being packed a little over 
53 days. A much larger similar shipment later on gave a germination of 
approximately 80 pier cent. 

11 6-— A root disease of Para rubber trees. 


{United States Experiment Station Record^ Aprils 1909.) 

The author reports the rather common occurrence throughout the 
Malay Peninsula of a fungus which attacks the roots of the Para rubber 
trees (Hevea brasiliensis). The disease is seldom distributed over an 
entire estate, but is confined to limited areas ^vhicli appear to serve for 
centres for its distribution. 

The presence of the disease is not usually noticed until the tree is 
dead. The first symptoms are observed in the leaves becoming broum 
about the edges, and the entire leaf soon loses its natural colour. Little or 
no latex "will fi.ow from the wounds in the stem, and later the trees are 
blown down. This is apparently due to the destruction of tlie lateral roots 
of the trees. So far as the author has observed, the attack seems to he 
in the more superficial lateral roots, and on different occasions lie has 
traced the inycelia of the fungus along the lateral roots to decaying 
jungle stumps. 

Thus far, owing to a lack of fruiting bodies, the identification of the 
fungus has been impossible, but it is believed to be one of the higher fungi 
similar to the bracket fungi. As remedial measures, the author suggests 
trenching about trees and destroying the fungus by exposure to the sun 
and the application of lime. 


VII. -CEREALS AND STARCHES- 
116.— Rice Returns in British Guiana. 


{Joiirnal of the Board of Afpriculture, British Guuina.) 

Prom a return just published, the yield of padd,y per acre in bags of 
120 lbs. for a single crop varied from 34 to 17 ^vith an average yield of 2.1, 
and 23 bags in the Counties of Demerara and Berbice respectively. 
The total crop amounted to 962,679 hags from 37,851 acres. 

117-— Starch.— To rival the Banana. 


(Daily Mail.) 

Mu. C. 0. Moo.ue, of the Dexoartment of Agiicxilture of the United. 
States, has been in Jamaica for some weeks studying the cassava. Mr. 
Moore besides being attached to the Government bureau, re}>resents 
large financial interests. The x^roposal, it is understood, is to have the 
cassava rival the banana. It is proposed to x)Lnt nearly the whole of 
three parishes on the south side of the island with cassava, and to erect 
factories for the manufacture of cassava starch, denatured alcohol, and 
cattle feed. There will be three factories, having a total caxoacity of 500 
tons of starch per day. The capital of the company runs into millions. 
Already the local Government has lent its support to the scheme. 

(Note. — A great deal of attention has recently been paid to cassava as 
a source of starch. Yields of cassava from 13,000 to 15,000 lbs, x^er acre 
have been obtained in other West Indian Colonies.) 
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VIII.-^COTTON AND OTHER FIBRES. 

118.— Tobago Cotton. 

Sis bales of Tobago Cotton — the first shipment of the 1908-9 crop— 
were valued at 15cL to 15;]d., but subsequently sold at 17d. per pound. 
This was the highest price paid during the fortnight. It is stated that it 
was purchased at this higher price by a French Manufacturer on account 
of its superior fineness and- length of fibre. 


IX-bOILS. 

119.— Tlie Maintenance of Soil Fertility. 

This is the most pressing problem which the Trinidad Planter has to 
face at the present time. On Sugar Estates, it has been impossible to 
disregard it, because neglect, for a year or two, would mean so large a 
diminution in the crop that the results would he serious. On established 
Cacao Estates, until recently, very little has been done in this direction ; 
because the yield diminishes imperceptibly, and is subject to seasonal 
variations which mislead the average planter. On Estates partially 
established, wdiieh are so common here, it is impossible to make an accu- 
rate estimate owing to the variation caused by the addition of young trees 
coming into bearing year after year, the latter upsetting all attempts at 
calculation. On lands cultivated for yearly crops of ground provision, 
the practice is painfully casual. A few acres are rented, and when they 
cease to be remunerative the tenant goes elsewhere. For the present this 
is possible, but the time wfill come in the near future when it will not be 
so. Then the question of maintenance of soil fertility will be as impor- 
tant to him as it has been to liis confreres in other countries. 

Wherever virgin lands are unobtainable, or w^herever land is of so much 
value that it cannot be allowed to grow into bush for 5 or 6 years, the 
problem of the maintenance of soil fertility has always to be seriously 
considered. There is in this Colony a possibility yet of allowing lands 
near the larger centres of population to lie fallow for a few years, then 
to burn the bush, and get a crop of maize, or sweet potatoes from the 
potash produced by burning. Near San Juan this practice is now to be 
seen. The lands have been abandoned for some years, and were over- 
grown with bush 6 or 8 feet high. Within the last two years a large area 
of this land has been cleared and burned, a crop or tw^o will be raised, and 
the land will probably be again abandoned for the usual interval of 5 or 
6 years. There is no attempt made to maintain the fertility of the soil 
in these small holdings. This is the primitive method of cultivation 
practised by the uncivilised inhabitants of all countries. Land so near 
Port-of- Spain should be utilised as market gardens, and such land if 
properly worked could be very profitably cultivated every year. 

On small cacao estates, and on some large ones, there is similarly no 
attempt made to maintain the fertility of the soil. Care is usually taken 
to select land with good natural fertility, and such land xoroduces yields 
varying in proportion to the degree of its natural fertility. The uatui'al 
fertility of average cacao lands in this Colony is repu’esented by an approxi- 
mate yield of 10 bags (of 165 lbs.) per 1,000 trees. If cultivation is 
neglected, this yield cannot be obtained for many years as cacao steadily 
removes a large quantity of mineral food from the soil, and this is not 
completely replaced fast enough by the natural agencies at work in the 
conversion of dormant into available plant food. Additional losses are 
caused by the heavy troxfical rains, which remove soluble plant food and 
the fine soil which is so much more valuable that the coarser particles that 
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are too lieavy to be washed away. These aimual withdrawals can in part 
be estimated. It is known for iiistauce that 10 bags of cacao remove from 
the soil 


Lime 

Magnesia. . . 
Potash. ... 
l^hosphoric iVcld 
Nitrogen... 


3-5 lbs. 
10-5 „ 
17-5 „ 
21-2 ,, 
30 „ 


The amount removed by soil washing is very variable and cannot be even 
approximately e stiinat ed . 

The nett result is however, that the soil is poorer in available plant 
food because of these losses, and the yield of cacao diminishes in propor- 
tion. 


Continnous successful farming depends on the maintenance of soil 
fertility ; and if planters in this Colony wish to obtain a regular yield of 
even 10 bags per 1,000 trees they must do something more than they do 
at present in maintaining the fertility of the soil. It is not only diminish- 
ing yields that must be expected. Diseases are sure to follow. They have 
invariably followed every kind of cultivation when the requirements of soil 
fertility have not been maintained. Diseases from this source are of an 
overwhelming nature. They sweep out whole cultivations. Trinidad had 
such an experience wdth cacao in 1727. It may not occur again because of 
the marked revival of interest in all that pertains to cacao cultivation 
that has taken place within the last year or two. This revival should 
continue until the question of the maintenance of fertility is regularly 
practised. 

The methods of the maintenance of fertility may be described under 
two heads, viz., mechanical and manurial. In modern methods of culti- 
vation both are necessary ; but wherever intensive cultivation is practised 
the latter assumes a predominant part and will be dealt with first because 
it has been neglected more. 

For cacao cultivation especially mineral manures must be applied to 
the soil. The 50,000 tons of sugar exported from the Colony do not carry 
away more than a few pounds of mineral matter because pure sugar is 
composed solely of substances that are obtained from air and water. The 
small quantity of mineral matter in sugar as exported is a negligible amount. 
Cacao on the contrary carries away large quantities from the soil and this 
requires to be replaced. For many years cacao has been cultivated without 
any attempts being made to replace this plant food; and the losses have 
thus accumulated to such an extent that yields are already diminishing in 
niBiny districts, and will continue to do so until the debt the planter owes 
to the soil is paid orb 

Although meehanical means are capable of restoring fertilifc}- to the 
soil, the process is a slow one. In consequence of this the use of manures 
becomes necessary. Of the three principal manures — nitrogen, potash, 
and phosphates — the first is the most costly. And because of this more, 
attention is paid to it. The principal sources of nitrogen in the form of 
manures are nitrate of soda, and sulphate of ammonia, and these are 
quoted at from ^10 to ^12 a ton. The possibility of the exhaustion of the 
nitrate beds in Chili — the only source — has given rise to some alarm in 
recent years, and Chemists, anticipating this, have looked for other sources 
of nitrogen. The air contains immense quantities of it, but it must be 
changed into something else before it becomes available as a manure. 
Although the nitrogen in the air costs nothing, its conversion into a 
direct plant food is a difficult and therefore expensive process; and on 
account of this the new product is at present no cheaper than nitrate. So 
difficult is the process of conversion, that it is only by the employment of 
natoal sources of power, such as waterfalls, that the cost of production is 
kept sufficiently low to enable the new artificial manure to compete with 
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the nitrate. Accordingly we find that wherever 'chere are large waterfalls 
conveniently situated, immense factories have been erected (and are being 
already extended), for the production of electricity with which to heat 
elective furnaces wherein the nitrogen is forced into combination with lime, 
and the new manures known as Calcium cyanamide and Calcium nitrate 
are thus obtained. It is certain that the cost of production will be 
reduced when the output is increased, and so at the present time it is 
certain that the future exhaustion of the nitrate beds need not give 
rise to any anxiety. 

The high cost of nitrogen has forced farmers to search for cheaper 
sources. This has resulted, in the utilization of the nitrogen stored in 
the nodules of the roots of leguminous crops, in artificial means for the 
production of nitrogen bacteria, in mulching and other expedients for 
obtaining supplies of nitrogen. Experiments have shown that the supplies, 
obtained from leguminous crops are by no means inconsiderable in 
amount. This has been proved here in the case of the flowers of the 
Immortelle trees which contribute 24 Ihs. per acre. The total amount 
in the nodules on the roots of the same trees has not yet been ascertained, 
although the proportion of nitrogen in these nodules has been shown to 
amount to over 4 per cent, Bulletin No. 61, p. 12). In other countries 
crimson clover, velvet beans, have been shown to add in a year no less 
than about 200 lbs. per acre which if bought in the form of manure would 
cost about |i30. 

P. Carmoby. 

[To he continued.) 

120.— The Natural Regeneration of Worn out Cocoa Soils; 


[Bead at the meeting of the Board, 23rd Ai^'U, 1909.) 

That this is a question which deserves the close attention of every 
cocoa planter is evidenced by the fact that there are few estates — if any 
— ill the Island which do not exhibit a certain, sometimes considerable 
area of their full grown cultivation in a worn out condition or on the high 
road to it. They are a familiar sight on cocoa estates, these patches, “in 
a more or less advanced state of degeneration, which may correctly be 
termed worn out” from the fact that the stumps and struggling remnants, 
of cocoa trees standing on them sho'w all the signs of having flourished at 
one time under the best conditions, without which they could never have 
attained so full a trunk growth ; and they too often remain a familiar 
siglrfc until they finally clroxi out of existence altogether into vermin breed- 
ing patches of hush standing as an eyesore in the midst of good cultiva- 
tion, Many a planter will tell you that the regeneration of these barren 
spots is the most difficult undertaking you could attempt in the cocoa 
planting line except at an unjustifiable cost, and probably the concensus of 
opinion would be that it is better and cheaper in everyway to let it go and 
plant up more new land if you have it. 

The causes which have brought about this worn out condition of once 
flourishing cocoa fields are difficult to nail down hard and fast, in fact are 
often so obscure as to admit only of conjectural explanation on account of 
the backward process being usually a slow one extending over a good 
many y ears, and the whole history of the field and its treatment not always 
being in the hands of the owner, but in such cases a good conjectural 
explanation is a fairly safe basis to go upon, and the causes do not so much 
affect the regeneration as they do the checking of a similar condition 
elsewhere when the problem is in the proverbial “ stitch in time’’ stage. 
Nevertheless, a fair conjecture at a probable sequence of conditions which 
may have caused the degeneration is distinctly a’propos. 
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Bearing in mind that cocoa cultivation is raised in Trinidad niicler 
tlie Bois Iinniortel from infancy to maturity, and that the present ideal 
of good, cultivation is an even covering of these trees over the cocoa so 
that in conibination with the leafy lieads of the cocoa trees, the surface of 
the soil is so evenly shaded as to practically prevent any Ivind of under- 
growth, wlvile tlie most effective of all possible forms of wind-break is 
thus given to the soil and cocoa trees : it will be seen that the fertility of 
the soil is in the long run dependent upon the continuance of this condi- 
tion, and for all practical purposes might be stated shortly as the differ ence 
betweeeii the amount of plant food taken from the soil by the crop 
removed and the amount returned to it by the cast leaves, flowers, brancdies, 
primings, etc. from the Imiiiortel and cocoa trees, plus — of course — the 
mineral reserve in the soil, tlie organic addition from the under-brush 
being hardly worth considering under such circumstances. There can be 
little doubt that with such crops as are removed from cultivation of the 
sort (in Trinidad), the. balance is in favour of continual, or at all events, 
sufficient fertility for the maintenance of a healthy cultivation, because the 
organic matter returned is in excess of that removed by the crop, and the 
mineral reserve in the soil is usually more than sufficient to make good the 
practically insignificant amount of ash removed yearly by the crop. 
Under a well covered cultivation of this kind the only ingTBclients of fertility 
actually lost to the soil are the mmeraU which form the ash of the crop 
and the living trees standing on the soil, the amount carried off by drainage 
not being serious — probably not worth considering, — ^l^ut although this loss 
estimated yearly makes little impression on the reserve in the soil, it 
becomes of importance in soil which has been cropped steadily for forty 
years or more, and it will readily be appreciated that if any imnsual 
elements of leakage have been allowed to creep in, tlie depleting gwoceEaes 
will get ahead of those tvliich jirodii-ce an available supply from the 
reserve, and infertiUtyon account of unavailable 7nineraJs result, while 
the soil may still be rich in an insoluble store. In other words the mineral 
fertility hangs on the available suppty, and as the available supply is 
dependent largely on the presence and action of the humus, the reduction, 
or depletion of the organic matter is the primary cause of infertility in 
most barren cocoa soils. When, therefore, it is remembered that the liiimus 
is the most unstable ingredient in the soil and that its loss by decomposi- 
tion goes on and continues as long as there is any to decompose iii'EJSpec- 
tive of any cultivation, it becomes still more apparent that the fertility of 
our old unnnaniireil cocoa soils is simply a question of the balance already 
referred to being kept up. 

A lot of smadl leakages can make a big loss in the aggregate, i^'or 
example, wdiat might be described as the thin edge of the wt^dge in the 
slow but steady degeneration is the common practice of ahvsys ni-akiug 
the heaps of pods in the same spots in the fields, wdien, as is ol'tr.ii the 
ease, the shells are either allowed to rot into the soil in sitn, or limed and 
spread in the immediate vicinity from one year to another. This is a 
flagrant example of upsetting the balance and enriching one area at the 
expense of another, and yet it is a staring fact wdiich seems to be missed 
by many iffanters. This item of leakage is particularly marked on hilly 
or undulating estates where the heaps are generally broken on the fiat 
spots, and the decomposed shells rarely spread again where tlie}^ properly 
belong. A weakening of the balance of fertility always affects the 
Immortels first, — these trees being a living contradiction of the w-onderful 
faculty of the Legnminosae for thriving upon soils poor in nitrogen, or 
humus, — ^they lose their vigour and become a prey to the attacks of para- 
sitic fungi wffiich find easy entry through the innumerable wounds the trees 
receive at every cutlassing, and begin to die, very often coming down with 
a good full head while they are quite rotten at the base. T.he fall of one 
of these giants generally upsets any weaker ones alongside, or at least 
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administers a good, heavy trimming of a rough-and-ready order, not to 
speak of the devastation below, and another link in the cdiain is forged. 

Quite a new condition of affairs is immediately, set up, the hitherto 
hare surface of the soil bursts out with a vigorous growth of seedling 
■weeds, and the general appearance of the mutilated area is more liJve 
wdiat would be expected from a good strong tonic than the results of a 
disaster. Just here is where the stitch in time -would go a long way to 
save the situation, for nature makes violent efforts to lill the gap, and the 
immediate supplying of the Immortals and some temporary covering, 
such as bananas, and the careful pruning and tarring of the broken trees 
very soon restores the balance. In that particular area the Biological 
and Chemical actions in the soil, and the vital forces of growth become 
rampant, the resulting fertility only requiring to be directed into the 
proper plants, while the rotting carcase of the Immortel and general 
plant refuse are a fund of ready manure. If neglected, however, the 
spot goes from bad to worse as the influence of weathering goes on, 
particnlarlj' if that most pernicious of all s^^stems on cocoa estates — the 
cutting of fodcl&r for stock in the cocod fields — is permitted. The open 
spot is the grass-cutter’s Eldorado, for he can fill the stable Avith a few 
SAveeps of his cutlass wdiile it seems to groAV almost as fast as he can cut 
it, and galloping consumption of the soil is the result. It is not pretended 
that the sequence of events taken here as an illustration are the only or 
even usual cause of barren spots, but wdierever such practices are allowed 
it is Avithin the scope of any observer to see them operate very efficiently 
as such, Avlmtever the cause, these barren spots are an institution on many 
■cocoa estates, and their regeneration, if piossible, on practical and inexpen- 
sive lines is Avorth considering. 

Taking' the finished product as an example to deal -with it would indeed 
appear a hopeless task, particularly if it has been handled for several years 
in the manner indicated. No longer capable of growing bush for shock 
fodder and bedding, it has settled doAAm to a thin groAvth of hardy griasses 
and Aveecls Avhich the misguided planter periodically weeds Avith a hoe as 
bare as a backyard, Avhile he has despairing alloAved Avhatever hardy wild 
trees will groAV to come up and provide the much needed shade, or has 
stuck it full of the wild chestnut. The surface of the soil has lost the 
black look and become a light broAvn or red colour, is caked and almost as 
hard as a subsoil pan, and in dry season opens up in long cracks and innu- 
merable fissures. What cocoa trees’survive audit is astonishing hoAV many 
do — are standing inonuments of the hardihood of the cocoa plant, consist- 
ing usually of a gnarled and scrubby trunk Avith a feAV Aveak branches 
wdiich are constantly chajiging a few leaA^es, and as constEiiitly dying back 
again, while even the wdld trees growing up around look mean. There is 
little wonder the planter grudges the expense of keeping it clean and lets 
it go to bush. What has happened is of course appiarent. The 
soil has been depleted of its humus and aAmilable mineral matters by these 
wasteful processes in combination with the biological and chemical actions 
broadly recogni.sed under the term “ Nitrification,” the resulting products 
instead of being captured and returned to the soil Avith interest as plant 
.refuse being bodily carried ofl or gradually removed by drainage. The 
physical and mechanical effects of this loss of hmniis upon the soil are part 
and parcel of the AAdiolesale degeneration, and might graphically be likened 
to dissolving out the frame of a house and letting the Avhole structure 
descend in a suffocating mass on the inmates. The humus is the spongy 
frame wdiich is responsible for the whole inotiA'C poAA'er of a soil factory 
without Avliich it is not soil, but simply land or ground, and in the absence 
of any kind of tillage AAdiich is usually the case in ordinary cocoa cultiva- 
tion, where it not for some of the wonderful natural forces — one particularly 
of which Avill be mentioned later — which distribute the organic matter 
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from the top tlirougli the deeper layers of the soil, even a heavy surface 
coating would not produce a truly fertile soil. 

There is no hope for the barren spot therefore, unless we can restore 
the liuinus, and of coarse the most rapid and sure method w'ould he to fol k 
ill heavy applications of farm-yard manure and then proceed to cover tlie 
soil with the usual temporary and permanent shade plants, but such a 
])rocess is within the reach of very few cocoa planters, and where it is, in 
most cases the treatment would be grudged on the score of unjustifiable 
expense, and on the happy and most truthful policy that something' for 
nothing is the cheapest way of doing things. Besides that could not cor- 
rectly he called “natural regeneration,” wdiich to appeal to any one as a 
success must naturally cost little except time, and there is certainly no 
excuse for grudging time to a barren spot. 

To restore the humus as inexpensively as possible is therefore the 
main object, and provided there is no hurry that ought to be cpiite possible 
if we grasp the basic fact in agriculture that so long as any green plant 
will grow upon no matter how poor a soil in available fertility it is possible 
with proper treatment in time to make it a comparatively rich soil, because 
the organic substance of the plant is built from the carbonic acid gas in 
the atmosphere, and tlie burial of the body on the spot means the addition 
of that much humus. 

All attempts to supply the barren spot in the ordinary manner without 
a stini'alant would fail for neither the bananas, nor immortels would even 
pretend to gro'w, and the labour would be money wasted. The soil must 
be covered however, and kept covei’ed to arrest the continued leakage from 
the breaking down of what elements of fertility are left and the hardy 
iiEitural vegetation now established on the soil is the only thing fit to do it. 

Starting, let us say, in the latter half of May as the rainy season 
approaches, many of the wdld trees if present should be barked, the dead 
branches and wmod cut away from the cocoa trees and tar applied to the 
■wounds, and all epiphytic growths and bird-vines removed. The labour 
cost of these operations need not be more than a dollar a hundred trees. 
Those w'hich are dead or in a hopeless condition should be resupplied from 
seed, first by forking holes of twm feet diameter and about eighteen inches 
deep, from wdiich all the earth is drawai out with a hoe and the stones 
removed, the bottom of the holes being further broken up wdtli the fork as 
far as possible. A good bundle of grass or any handy plant refuse should 
then be put in and the earth shovelled back on the top. A similar hole 
should be dug in the iriirldle of every square for the immortels and planted 
with good vigorous seed. This of conr.se, is in excess of the ultimate 
requirements of the field, but the value of the unnecessary ones as a mulch 
and general aid to fertility wall more than compensate for the extra cost. 
W'hich under ordinary conditions should not be more than a dollar per 
hundred holes, A good plan is to plant three sticks of manioc round, but 
not encroaching on each hole, just as is done in young cultivation, but the 
roots should never he dug out of the soil except to be chopped up and 
returned. 

In the case of steeply inclined land — and it is generally on ridges and 
steep hillsides that barren spots occur — great help will be found in digging 
hetw^een every third or fourth cocoa row wdiat for w’ant of a better name 
can be called contour ditches^ that is, perfectly level ditches follow- 
ing the contour of the hillside, about seven inches deep on the low side 
and nine inches wide at the bottom, the earth being all thrown on the low 
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side. To do this successfully it is necessary to employ an instrument 
which will give a correct level, such as an ordinary Dumpy Level, with 
which it is a very simple matter, for the object of these 'ditches would 
he entirely defeated if not dug perfectly level. They are simply catch 
ditches .for the rainfall, and are intended to intercept what they are capable 
of holding during a heavy Unsh, induce percolation through the surface- 
soil and prevent some of the loss caused by surface drainage. Every 
observant planter is familiar with the fact that on steep lands of the sort a 
heavy shower of rain, particularly in dry season, has so little effect that the 
soil will be found almost quite dry half an inch below the surface, the 
water practically running off as from a galvanised iron roof, carrying off 
much fertilizing material in suspension into the ravines or to lower levels. 
These contour ditches arrest that, to some extent at any rate, and force 
percolation where there was practically none before. They may be dug 
for thirty cents a chain, which at every third row, and with twelve foot 
spacing of the cocoa trees, works out to apiproximately a cent a tree. The 
general slope of the hill may be full of depressions or hollows and blind 
ravines, but these in no way prevent the work, and where they cause the 
ditch to meet a cocoa tree or other immovable obstruction, it simply ends 
and continues on the other side at the same or better still at a slightly 
altered level, when the beginning of the new piece may be made to overlap 
the last a little. If the inclination of the land is so steep and its general 
condition such as to indicate the possibility of landslips, they should be 
dug shallow^er and narrower and increased subsequently if safe, or omitted 
altogether from the scheme. 

The field may now be left for nature to work upon until the following 
May, the only other operation in the meantime being to keep the young 
supplies regularly weeded whenever necessary. This must be done con- 
scientiously, however, by hand weeding, the weedings always mulched back 
on the surface round the young plants, which will not cost more than twenty 
to twenty-five cents a hundred holes. By this time a considerable growth of 
hardy vegetation will be covering the soil, conspicuous among which will 
be the ordinary Sage, and equa% conspicuous will be the scarcity of 
Leguminous weeds. This bush should be cutlassed down as close as possi^ 
ble a week or two before the wet season sets in so as to permit the ratoons 
to spring and catch the liberated plant food when the rain begins, and the 
bush must be spread as evenly as possible over the denuded surface. This 
cutlassing will not cost more than fifty to sixty cents per hundred cocoa 
frees, after which the ditches should be cleaned out at about six cents a 
chain of one hundred feet, the cocoa trees run over and treated as before, 
any further deaths being re-suppHed, and more of the wild trees barked- 
The field may again be abandoned for a similar period — remembering 
always the supplies — but it will be noticed that a much more vigorous 
growth of bush will result and a heavier mulch be secured in consequence, 
while a higher percentage of Leguminous weeds will be apparent, besides 
signs on the better spots of the tenderer ground plants found in thriving 
cocoa fields. 

The mechanical effect of this bush is well worth considering. It is 
nothing more nor less than a most efficient forking of the soil by the 
countless roots, most of which are very deep and vigorous, while at each 
cutlassing those of all the annual and many of the perennial weeds die,, 
which naturally rot leaving innumerable aerating channels, and a con- 
siderable deposit of organic matter in the deeper layers of the soil. Equally 
important is the selective power of these different hardy roots, and their 
capability of attacking the insoluble mineral store in the soil and rendering 
it available in the organic mulch returned, by which means a better 
character of herbage is induced. 
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It will most probably be now necessary to cutlass in the following 
December or earlier avid at least twice a year in future, while at each succes- 
sive brushmg the character of the bush will be seen to improve and get 
richer in the succuleut so-called grasses seen in good cocoa fields. If the 
inulcli is raised the soil appears dark in colour, is moist and cool to the 
feel, and quite friable. 

Another and most important influence may now be observed at work. 
The mulch seems to be disappearing coinparatively rapidly, as if it has 
been partially raked off and removed, the surface of the soil appears broken 
into innumerable little lumps, and can be picked up easily in handfulls 
which are as friable moist and cool as damp sawdust. Moreover, a cutlass 
can be plunged with ease almost to the hilt where no stones intervene, and 
it will be found in the same dark coloured friable condition away below 
the surface. This is an ideal condition of tilth which no mechanical pro- 
cess known could quite equal, and has been produced by the avium of 
• earthworms.^ which — under the favourable conditions caused by the organic 
surface inuleh and its attendant moistnre and cool temperature during the 
heat of the day and its power of keeping the same equable conditions 
during the lower temperatures of the night, — have bred in thousands and 
carried the mulch below. This action is not necessarily equally general 
all over tlie field, and probably — were the matter closely investigated — 
would be found to be more vigorous in some places on account of the 
worms showing a preference for some particular ingredient in the mulch 
which grows in abniidance there, but it is a most important result to have 
achieved and is the clearest indication of recovering fertility. This dis- 
tribution of the organic matter in the soil by earthworms is second only in 
importance in our untilled cocoa soils to the presence of the organic matter 
itself, and the full magnitude and effect will be appreciated by any planter 
who will closely observe it working, apart from any more particular know- 
ledge of the action of humus thoroughly mixed and distributed through 
the soil. One of onr best cocoa planters in Trinidad once made the rernark 
“if you can get a good crop of earthworms you will get a good crop of 
cocoa,” which concisely states a full appreciation of this fact. 

B,y this time great general improvement will be apparent in the con- 
dition of the old cocoa trees. The branches will appear quite bunchy with, 
leaves, dormant buds wall have sprang freely to form new branches, and a 
number of suckers or renews wall probably have established tbeniselves at 
the bases of the trunks, having the vigorous clean look of young thriving 
trees, and the mistake should never be made of removing any of them — for 
a long while at any rate. More than that the number of pods which the 
old structure will bring to maturity is quite surprising, while the foliage. all 
over has that rich green look which is so unfailing a sign of thriving trees. 
Bananas may now be supplied as thickly as desired and will be found to 
grow readily and wdth vigour, but it is advisable to use them entirely for 
mulching purposes instead of marketing the produce. They will keep 
down the rampant growth of bush, which is no longer required, until the 
permanent cultivation has again assumed complete control of the soil by 
a uniform covering. The great advantage of having established the cocoa 
and immortel supplies at the outset as described will be recognised at once 
in their having had a good start under favourable local conditions without 
which they w^ould never have lived. They will have attained a very 
.creditable growth at the end of the fourth year, and it will not be very long 
before a thinning of the unnecessar3^ Immortels will be advisable, from 
which a rich additional mulch will be obtained. The recovery will of course 
be more rapid in some places than others, just as progress often is even in 
new cultivation, and the process must just be continued longer in those 
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parts until the same result is achieved. This is no doubt due to the 
Temiiants of fertility being in different degrees in different spots at the 
start, most ‘‘ barren spots” exhibiting places which are not quite so bad 
here and there. 

The experiments of Sachs and Bialablocki — which may be found in 
almost any text-book on Agricultural Chemistry— have shown that different 
plants thrive and yield better with different soil temperatures, and e. 
study of the following table of temperatures will show that the cocoa and 
Immortel are no exceptions so far as this preference is concerned : — 

Table of Soil Temperatures in Cocoa Cultivation. 


In Degrees Fahrenheit 



6 a.m. 

Noon. 6 p.in. 

i 

10 p.rn. 

r III the sun 

Atmospheric temperature j 

t In the shade 

Soil under thriving cultivation ^ 2" deep 

Shaded with Immortels J 4" deep 

Soil under thriving cultivation "J 2" deep 
■Without any top shade 3 4" deej) 

g /Surface of soil below fairly thick mulch 

J Surface of soil below very thick mulch 

1" below surface of soil underneatli fairly 
r§ . thick mulch 

a f 1" deep 

^ “ Bare soil < 

§ L Z" deep 

1 , . ri'Meep. 

j Soil where earthworms are w^orkingd 

O \ l3" deep. 


108 



■ 70 1 

1 1 

83 

1 7 

73 

1 71-6 

72-5 

' 73*4 

74 

71-6 

72-5 

72*5 

74 

72' 

73 

73 

74 

72- 

73 

73 

I 74 

73-4 

82 

74*3 



78 

73*4 


71 

78 

73*5 

j 

71 

88 

77 



S3 : 

78 

■ " 

72 

81 

75 

1 

1 

73 i 

77 

75 



The figures in this Table are condensed from a large nnmber of obser- 
vations with the view of emiffiasizing the most salient points — to produce 
all the readings made with their minor differences being unnecessary for 
the purposes of this paper. They were all taken during the present dry 
season at an elevation of about 900 feet above sea level, and on the 
western side of a valley— that is, with an eastern exposure, — the general 
slope being about one in five. 

It will be seen that the temperature of fertile cocoa soil, with or 
without immortel shade, is practically constant during the clay and night. 
The temperatures in worn out soils, however, undergo great fluctuation. 
A difference of 17 degrees is shown on bare soil between 6 a.m. and noon, 
while there is a rise of only 7 degrees when the soil is protected by a fairly 
thick mulch, the noon reading of bare soil at one inch depth being 88 while 
that of the surface of the soil under a fairly thick mulch is 82, 6 degrees 
less, and 78 an inch below the surface or 10 degrees less. The influence 
of a surface mulch in keeping the soil cool during the heat of the day is 
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very marked, and it will be seen that the teinperatnre returns to what may 
be called the normal for cocoa — about 73 degrees — by 6 p.iii., while this 
condition is maintained throngh the cooler hours of the night. Where 
earthworms are working there is a rise of 9 degrees an inch below the 
surface between 6 a.ni. and noon and only 4 degrees at a depth of three 
inches. The higher temperature at one inch depth at noon is no doubt 
due to the soil being semi-exposed and worked very loose, for at three 
inches depth there is only a rise of 4 degrees, while at the same time it will 
be noticed that the readings are lower than those registered on the surface 
under a fairly thick mulch. 

Without going unnecessarily far into the conclusions which might be 
deduced from the figures, we may take it that a uniform temperature of 
about 73 degrees — at this altitude — is a condition which goes along with a 
soil’s fitness — or fertility — for cocoa, and there can be no doubt whatever 
that this character is supplied to the land by the organic matter only, 
along with its power of retaining moisture ; hence the necessity for building 
up that important ingredient in worn out soils is obvious (apart from its 
nutritive value), but the rough natural vegetation is the only natural means 
by which it may be accomplished because the soil is not fit to grow 
anj^thing better. 

The unavailable mineral matters are attacked by these hardy plants and 
absorbed, the carbon is extracted fi’om the atmosphere, and both are- 
returned to the soil in the form of available fertility by the mulch secured™ 

It must not be thought, however, that this system will rehabilitate the 
fertility of any soil ‘which has been depleted of its store of nnavailahle 
nvinerals^ by such a ruinous system, for instance, as that in vogue in some 
places of felling land, burning it, and then taking off tw'o or more crops of 
Indian corn, after which it is allowed to return to bush and again treated 
in the same manner when there is enough growth to make it worth while. 
Nothing but the artificial a'pplication of the missing elements of mineral 
fertility will suffice on such soils. The organic matter is of minor 
consequence here, and will follow as a matter of course the soil’s regeneration 
in minerals. 

The system is based upon the assum 2 Dtion that our cocoa cultivationi 
sup 2 >orts itself mainly upon the available piortion of the soil’s fertility, and 
that its barren condition is frequently due to a deficiency of the same while 
the soil may still have enough in an unavailable form. 


Caura, 

March 14th, 1909. 


Warburtok C. Jardine, e.h.a.s. 


121.-— Analysis of Cacao soil from Brooklyn Estate. 

[Bead at a meeting of the Boards ISth Jtmc^ 1909,) 


Government Laboratory, 


7th June,, 1909. . 

Soil “ Brooklyn Estate,” San^re Granle. 

The sample contains : — 

Water ... ... ... 

Volatile matter and combined water ... ... 7-46 

Mineral matter... ... ... ... S8’86 


100-00 
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Composition of sample dried at 100' 

0. 

Volatile matter and combined water 

7*750 

Soluble silica 

•384 

Oxides of iron and Alumina 

... 10-787 

Lime 

■057 

M.agnesia ... 

-192 

Potassium oxide 

•287 

Sodium oxide 

■155 

Phosphoric anhydride ... 

■096 

Sulphuric anhydride .. 

•124 

Chlorine ... ... 

■002 

Insoluble silica and Silicates 

... 80-14.8 


100 ■000 

* Containing : — 


Total Nitrogen 

■158% 

Available Plant Food. 


Potassium Oxide 

•0080 % 

l^hosphorie anhydride ... 

■0040,, 

Nitrogen as Nitrates ... 

•0016,, 

Joseph 

DE VbRTBUIL, 

Asst. Grovt. Analyst. 

X. -MANURES. 


122.— Fertilizers and Feeding Stuffs 

Ordinance. 

(No. 1 of 1909.) 


This Ordinance came into force on the 4th January, 1909. 

The Regulations under Section 9 were published 

in the Ji^07/a^ Q-azette 

on the 6th May, 1909. 


The following are the principal sections : — 


Section u , — TJie Ordinance applies to wholesale as well as retail 
sales . 

Section 4 . — ^Every seller of Fertilizers or Feeding Stuffs must be 

licensed and must be a resident in the Colony. Licenses are 

ol)(jiiinii,ljle from tlie Inspector-General of Constabulary and are 

f 1 > f i t\ /‘IT 1 1 iT t * IT 

i I L 1* Cf 1 C.< 1 1 i ll 1 1* • 

Section 6’.— Tlie warranties must contain the following particulars 

in tlie case; of 


(a.) Mimurcfi, 


Nitrogen, 

percentage of. 

PI 1 0 .sp h at e s s oluble , 

do. 

„ insoluble, 

do, 

I^otash, 

do. 

(b.) Feedi/nn Stuffs (artificially prep)ared). 

Oil, 

percentage of. 

Albuminoids, 

do. 


An invoice or {nlvertisenient has the effect of a warranty. 

Section S. — Every purchaser may have a sample analysed at the 
Cloverrinient Laboratory on payment of such fee as may be 
fixed by the Cxovemor, and he may have the sample taken by an 
officiar sampler. This section gives detailed instructions as to 
the procedure in taking and analysing samples. 

The analyses of this tsoil shows that it , is deficient in lime and phosphoric acid 
and that the ratio of magnesia to lime is too high. 


MANUEE5S. — (jontimied. 


Section 9 . — Gives power to the Governor to make regulations. 
Section 10. — Deals with offences. It is an ofience 

(1.) to delay delivery of an invoice beyond 24 hours. 

(2.) to permit any invoice to be false in any materia ] 
particular. 

(3.) to sell for use as a food any ingredient deleterious 
cattle or poultry. 

The . penalty for a first offence is not to exceed ^20 or, in default, 
imprisonment with or without hard labour not exceeding three months 
for a subsequent offence the penalty is not to exceed £50 or, in default, 
imprisonment not to exceed six months. 

These penalties are in addition to any civil liabilities that may be 
incurred. 

Section 11 . — Deals -with tampering, 

(1.) with the sample, 

^ (2.) „ invoice, 

and the penalties are a fine not exceeding £20 or, in default, six months 
imprisonment with or without hard labour, or imprisonment not exceeding 
six months without the option of a line. 

Section 12 . — Deals with refusal to allow an official sampier to 
take a sample, or refusal to give an official sampler an invoice 
or a copy thereof, under a penalty not exceeding £10. 

Section 13. — For selling without a license the penalty is not to 
exceed £20 or, in default, imprisonment not exceeding one 
month. 

The Regulations published in the JRoyal Gazette give very full details 
as to the prescribed methods of analysis. 

The fees for analysis were published in the Boijal Gazette, 3rd June, 
1909, and are as follows : — 

MANUEES. 

Complete analysis of guano, sheep or other manure, 
ammonia salts, soda salts, potash salts, gypsum, 
dried blood, superphosphates, bones, fish manures, 
bone black, bone asb, mineral phosphates, slag 
phosphates, and precipitated phosphates 5 00 

Complete analysis of mixed artificial manure, with an 

estimate of value ... ... ... 10 00 

. I’EEWNU STUFFS. 

Determination of one constituent ... 2 00 

Determination of each additional constituent ... 1 OD 

Determination of oil and albuminoids in coconut cake 

or meal ... ... ... j qo 

Commercial analysis of any other oil-cake or other sub- 
stance used for feeding purposes ... ... 5 00 


123.— Analysis of Wild Pines. 


Wild Pines as a Mulch. 


{Bead at a meeting of the Board, 18th June, 1909.) 


1 X ^vas received from one of onr Cacao planters that he had 

obtained jemarimbly good results from the use of wild pines as a mulch. 
In order to ascertain if they possessed any manurial value an analysis was 
made with the following results 
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Gove rnment L ab oe^vt o ry, 

2ntl ,hvne, 1909. 

Sample of Wild Pine “ Aeclimea nudicaiilis” received from the Board 
of Agi'iculture. 

The Sample contained :~ 

Water ... ... ... ... 7(;-25 

Oi9.:^'aiiic matter ... ... ... 22 '70 

Ash ... ... ... 1-05 

100 ’00 


The organic matter contained 0*42 per cent, of Nitrogen. The sample 
wfcis cut up in pieces from to 1 inch square and spread out as a mulch 
^ inch thick. After 10 days it still retained 13’06 per cent, of water. 2 i 


Ferveniage OouiiK)siiion of Ash. 


In, sol able .silica 


3‘34 

Solvilile Hilica 


4*48 

Oxide of iron 


■31 

Lime 

... 

12'()0 

Magnesia 


... 5-5.^ 

INitris.siiim oxide ... 


21,)* [16 

8a<lii.vni o.xide 


11 •415 

P h o,spl 10 1‘ Ic anh.yd ride 


471) 

S u 1 pliii 1 ' i c a,n liy ( Ir i^ le 


2-02 

Chlorine 


s-2«; 

Carbon tlioxide 


20 -hi) 

IDOMO 


•Joseph de Veeteuil, 
Assistant Government Analyst. 


XI. -PLANT DISEASES, &c. 

124. —Report on Diseased Rose Twig's- 

Si'ECiMENS of diseased Pmse twigs recently received have been reported 
upon by bhe IVlycologist to be covered with the fruiting bodies of a fungus 
belonging to the genus 8tilhclla.t and that when inoculated in perfectly 
healthy plants the disease spread rapidly killing the tissues. 

Eemedial Mbasures, — Cut back diseased twigs to at least two or 
three iu dies beyond the discoloured area, then spray with Bordeaux mix- 
ture or perhaps better Lime-8ulphur Solution 1 — 30, repeated in eight or 
ten days. 

One pint Commercial Lime Sulphur mixture (38° Beaunie) is sufii- 
cient for at least 20 plants. 
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XII.-BNTOMOLOGICAL. 

125 . —Locusts at Cedros. 

The Warden at Cedros reported that Locusts had appeared at Icacos 
and forwarded specimens. The place was inspected by the Director, and 
the swarms were seen to be small and scattered. Further specimens were 
secured for the Board’s Entomologist to rear. These are still undea:’ 
observation. 

The Warden was requested to report if the locusts became more 
numerous ; but no further report has been received. 

These locusts appear at fairly regular yearly intervals but no serious 
damage has hitherto been reported. The Locust Ordinance requires the 
planter to bear the cost of destroying them. 


XIII— LIVE STOCK AND POULTRY- 
126 — Difficulties in maintainmg’ Pure Bred Stock- 


(Transvaal Dei^artnient of Agrictilktre). 

The following article shows that the difficulties experienced here in 
connection with the introduction of pure bred stock are similar in otlier 
colonies : — 

“ I have serious misgivings about the ultimate success of those breeders 
who import pure bred cattle from Europe and keep to that particular 
breed. Those highly bred animals may answer very well in the particular 
climate of their home, but their very perfection has reduced the staniiua; 
they are probably more liable to contagious disease, less hardy and 
resistant. 

It is somewhat like the highly improved garden lioweivs, whicli can 
be kept up to the mark only by the greatest care and attention, and liave 
lost that resistance wdiich the wild flowers they descended from show to 
adverse circumstances. 

An illustration of my meaning unfortunately liappened quite recently 
in Gape Colony, where an outbreak of tuberculosis was discovered among 
pure Frieslands, Colonial bred. Pure breeds from Europe, wliatever raec 
they belong to, must live here in an entirely difl'erent clinuite and tlnjiigh 
quite free from tuberculosis on entering South Africa., tliey inay centra ct 
it here, partly on account of the different climate, the change of food, 
and less careful treatment than they are accustomed to. 

A very few farmers may he successful in breeding pure stock in 
South Africa by giving all their care and attention and by .nifikiiig (jlieir 
cattle their main business. Even then disasters are possible, as the case 
in Cape Colony showed. But if the ordinary Transvaal farmer, ’wdio is 
practically unaccustomed to giving dairy cattle their proper trcatimint, 
goes in for pure breds, it is to be feared that the herd will siilfcr and 
deteriorate. 

It seems to me a better policy to cross the pure breds with some 
local animal accustomed to climate and soil and not reqiiiring so imich 
attention. The crosses should show better milking qualities than the 
local cattle and more stamina than the pure breds. 

Gradually the strain can be improved by intermixing more pure 
blood and the same time that the strain improves, the farmer should 
learn the proper treatment of the dairy cattle. 

^ Under inadequate treatment any herd will deteriorate, therefore it is 
indispensable that the farmer should learn how to deal with a dairy cow if 
he aspires to possessing a good milking strain. 
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Ill crossing, a definite plan slioukl be followed and, if once a certain 
pure breed has been selected for improvement, then this breed should be 
adhered to. I liave seen in this country cattle that could not be called 
“ crosses,” but deserveil the name “ mongrels.” Crossing has been carried 
on siicjli a liaphazard style that for many animals it is not possible to say 
which strains are intermingled.” 

127-— Cliioken Pox or Sore Head— (Epithelioma contagiosum). 

(.lyr hr?i W:?ir Journal^ Cape of Good Hope, March and A.pril.) 

Teeatment : — On the oconrrenGe of an outbreak of ohieken-pox, all 
diseased birds should be isolated away from the healthy ones. The fowl 
houses should be thoroughly cleansed and disinfected, Jeyes’ Fluid, Izal, 
Carbolic Acid, or other disinfectant being used for this purpose. 

In the early stages of the disease the lesions should receive fregnent 
applications of tincture of iodine, or solution of cyllin (1 or 2 per cent.), or 
carbolic acid (4 to 5 per cent.) When the mouth and throat are affected it 
will be advisabl(3 to apply the cyllin solution directly to the affected mucous 
meiiibrane ; for this purpose one authority recommends the following 
formula : — 

Creolin or carbolic acid ... ... ... 5 parts. 

Glycerine ... ... ... ... 100 „ 

Water ... ... ... ^ ... 100 „ 

It is of course very necessary that the bodies of any birds which suc- 
cumb to the malady slioukl be burned, or deeply buried. 

The following treatment has also been recommended in the J ournal 
for April 1909 : — 

1 teaspoonful flower of sulphur; 

1 ,, Little’s liquid dip ; 

1 ,, turpentine; 

1 tablespoonful linseed or salad oil; 

Mix well together and apply to all the warts so as to completely cover 
them. One application of this mixture is generally sullicient, but in some 
cases a second application may be necessary. A stiff feather is a good 
medium witli which to apply the remedy. 


XIV. -AGRICULTURAL INSTRUCTION. 

128.— Education in Practical Agriculture. 

lleport h'lj the Director of Agriculture. 

Th)!] wants of the Colony in this branch of Education appear at 
present to lie in three directions, viz.:— 

1. Keading Oourses for those who are already engager! in Agriculture. 

2. Training Courses to qualify as Managers of small estates. 

3. Training Courses for skilled labourers. 

For tbe first, the Government has made provision in the Estimates 
and the details of the scheme are in an advanced stage of i>reparation. 

For the second, the Board may reasonably be expected to provide the 
necessary financial assistance. The Department of Agriculture at the 
Laboratory and the St. Clair Station can give the necessary training in 
Chemical and Botanical knowledge, and some experience in cacao at 
Biver Estate, and in the management of Stock at the Government Farm. 
These Courses include the initial requirements of local agriculture and 
prepare the Way for further studies at other centres. A young man, spend- 
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iiig 3 months at St. Glair, o months at the Laboratory, from 6 to 12 months 
at Miver Estate, and from o to 6 months at the Government Farni should 
at the end of that time be of much more utility and value than the 
present applicants f or agTicnlttira.l employment who have to be trained on 
estates very often at the expense of their employers or patrons. General 
training is, in the beginning more advantageous than specialised training. 
A course of lectures a,t the Victoria Institute similar to the last one should 
form part of this scheme. 

It is advisable that some remuneration should be given by the Board 
for actual services rendered by students in this branch. The amount may 
be small, but it can be made to act as a stimulus to earnest work by 
making such remuneration conditional on satisfactory results. 

The Board should also grant a Diploma in Agriculture to those who 
have satisfied its requirements, and would naturally endeavour to find 
suitable employment for them afterwards. 

The third section might be connected with the Board of Industrial 
Training and apprenticed under the usual conditions. Or tlie Board might 
start its own system of apprentices. This section would endeavour to 
supply skilled workmen wdio -wonld probably afterwards become useful 
gangers or drivers on Cacao and other estates. 

A Committee of the Board might be appointed to deal with the 
proposed scheme. 

129.— Education— Outline of Scheme. 

The following is an outline of the scheme submitted to the Board by 
the Director : — 

I. — Labour Apprentices. 

Certificates after one or two years’ continuous employment at the 
Experiment Station, or after a shorter period, if in the opinion of the 
Superintendent the lad is fully qualified. 

Age above 13. 

To he employed as an ordinary clay labourer and paid according to the 
worth of his labour. 

Certificated apprentices may receive six months training in cacao at 
River Estate and be paid at the usual rate ; and a further tliree inonths at 
the Government Farm under similar conditions. These additional courses 
will be endorsed on the Certificate. 

There need he no form of agreement binding on either iiart,\'. At the 
end of the periods mentioned a Certificate of training in eacli branch will 
be issued. 

J-ppmii'fccs’ Training at Govermnent F (mu. 

1. Cutlassing, mowing, and cleaning pastures, 

2. The care and management of pigs and poultry. 

3. The duties of a herdsman in attendance on stock. 

4. The grooming and feeding of horses. 

5. Milking and attendance on co^vs. (Milking optional.) 

II, — Overseer Apprenticeships. 

An agreement to serve a certain period will be required in 

The course of training would be of the following nature : — 

1. Routine work to include all kinds of hand labour ... 

2. Grafting and other skilled gardening operations ... 

3. Cacao training at River Estate 

4. Stock Fann training at Valsayn 

5. Chemical training at Laboratory 


this ease. 


2 months. 
4 „ ^ 

6 . 
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Time for reading would be allowed at certain bours. A course of 
about 30 lectures will be arranged for according to the syllabus attached, 

A sinali inontlily allowance will be paid to those wdiose worh is 
satisfactory. 

Overseers' Training at Governmeni Farm. 

1. iSuporvisiuii of labourers. 

2. Tiim; lu-o ping and appraisement of labour, 

3. Mi'asiirt'iue.nt of field worlv. 

4. Snpei’\-isiou and care of stooli; generally. 

5. KSnpervision of stores and distribution of same. 

6. Cultivation and reaping of bananas. 

III. — Planter’s Courses. 

Courses of reading and examination for those already engaged in 
agriculture have been prepared and will be published shortly. 

IV.— Prizes for Good Cultivation. 

One of the best ways of encouraging good labour and stimulating 
practical education is to offer prizes which may be competed for annually 
by small proprietors. 

This can be done advantageously in connection with the work of the 
present Agriciiltural Inspectors. The prizes should be awarded to those 
cultivators who most successfully carry out the advice and instruction of 
the Inspectors, At first this scheme would apply cliietly to cacao 
cultivation. 


Proposed syllabus in connection with the scheme for 
Agricultural Education. 


Division of Science. 
1. Physics and Chemistry 


2. Agricultural Surveying 


3. Botany ... 


4. Horticulture 


5. G eneral Agricnlture 


Numher and Bnhjects of Lectures. 

l.j Study of chief elements con- 
2.1 nected 'with plant life, 

3. Heat and Climate. 

4. Hydrostatics and Hydraulics. 

5. Soils. 

6. Manures. 


... 1. Measuring ground and placing 
boundaries. 

2. Drainage and irrigation. 

3. Boad-making and. repairing. 


, 1. How plants are constructed, 

2. How plants live. 

3. How plants are edassed & named. 

1 . J Propagation and rearing of y oung 

2. ( plants. 

3. Formation and maintenance of a 

garden. 


1. Draining and Tillage. 

2. Manuring and Mulching. 

3. Planting and Shading. 

4. Cultivation of an established 

plantation. 

5. Pruning and Traiiiing. 

6. Diseases of Plants, 
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6. Agricultural Entomology ... One lecture. 

7. Animal Husbandry... ... 1. Management of Live Stock and 

Dairying. 

% Veterinary Anatomy and Hygiene. 

S. Agricultural Law and Banking... One lecture. 

9. Special Division ... ... 1. Cacao. 

2. Fruit. 

3. Rubber. 

4. Oocouiuts. 

5. Sugar-cane. 

6. Minor Products. 

7. Management of Labour. 


XV. -MISCELLANEOUS. 

130-~Inorease of Mongoose. 

The Manager, Caroni Estate, reports that 240 Mongoose have been 
trapped there within a period of about six weeks. This clearly points to 
the fact that this animal is becoming a serious danger, and to the necessity 
of taking more vigorous action to diminish its numbers. Caroni is not the 
only district where the mongoose is increasing. 

131. — Increase of Prog-hoppers. 

Frog-hoppers are stated to be increasing in numbers (June 1.5), 

132. — New Markets for Produce. 

In every agricultural country, the question of lindlng new markets for 
produce has always been an important one. Formerly this was left 
entirely to the resources of individuals engaged in commerce, and this is 
to a considerable extent the practice at the present time. But in recent 
years the Governments of every progressive country have taken a promi- 
nent share in finding new outlets for trade. 

V'ith Consuls and Consular Agencies in every part of the globe it was 
possible for the Governments to do so without any great adclitional oiitilay. 
In the Board of Trade Journal (British) each weekly nuniber contains 
articles on “Openings for British Trade,” “ Confidential Infnnuatiun ” 
and “Commercial Intelligence Branch.” The first deals with cjinpiiric^s 
and tenders for goods, machinery, construction materials, ifec- ; the scc.oud 
with confidential information, not for publication, which is supplied to anv 
British firms whose names are registered at their request ; and the third is 
intended to be a centre at which information on all subjects of eouunercial 
interest is collected and classified in a form convenient lor rei'orence, and 
includes a sample room. As an instance of the utility of the latter the 
following examples are chosen from among the latest additions : — 

Phosphate from Natal. 

Candelilla plant and wax from Mexico, 

Court Plaster (German) and Paper (Dutch), both bearing British 
Boyal Arms, sold in Spain, 

Standard fair average quality Western Australian wheat of 1908-9. 

Machetes sold in Panama. 

Rice and Cotton from Bolivia. 

Bean Oil from Japan. 

Filasse produced from Ramie fibro. 
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I have been unable to aearoh many of the back numbers but I hope 
they include the following : — 

Paper from Megass from Trinidad. 

Manjak ,, „ 

Pebroleum „ ,, 

Asphalt „ ,, 

Cotton ,, Tobago. 

Bubber ,, „ 

Trinidad Asphalt (workl-fanied though it is) is not sufficiently well 
known in England if one may judge so from the fact that recently I have 
been twice asked to supply for analytical purposes specimens of the 
different kinds of asphalt found in this Colony, and from the conflicting 
evidence recently given in a trial at London in connection with Trinidad 
Asphalt. 

It is necessary in the interests of trade that every Colony should make 
some attempt, even in a small way, to find new openings for trade. This 
Colony has done, and is doing, something in the way of sending exhibits to 
different centres ; and in recent years regularly to Canada. The only 
effort that has been distinctly successful was that made at the Chicago 
Exhibition in 189B. On that occasion the planters gave freely of their 
cacao, and a distinct iinpression was made on the American consumers. 
The annual averages of our export of cacao to America were in the period 
1891-5 only 5,200,000 lbs., in 1907-8 the export amounted to 16,700,000. 

Speaking generally there is no direct evidence of new openings for 
trade directly traceable to exhibitions in which we feebly attempt 
to partake. There is certainly more prospect of success in following the 
lines adopted by the British Board of Trade. 

Having once secured a market it is of very great imporbance to 
retain it. In this connection, produce of good and uniform quality counts 
at the present time for a good deal, and will probably continue to do so 
in the future. The governments of some countries have taken up the 
question of standardising with material benefit to agrieulburists. A 
Government guarantee is of considerable assistance to buyers. Nothing 
of that kind has yet been attempted here ; but some Cacao Planter's 
have formed an Association for a similar pm’irose and it is reported with 
success. 

There are many other factors on which retention of markets depends, 
and those interested should guard them jealously. 

P. Caemody. 


133. -Tllusti'ation of Castnia lious Moth. 

Tlie illustration of the Cautnia litym moth issued with the last number 
" of the. IhiMetm was litliograpbed at the Government Printing Office. 

With this issue are included lithographs prepared at the Government 
Printing Ofllce of the Guayule Rubber plants, and of nodules occurring 
on Irnmortel roots. 


134. —Bulletin last issue— Letters received. 

The following extracts are taken from letters recently received 
I have noticed in the present (January and April 1909) an 

article on plant diseases arranged in tabulated form by Mr. A. E. Gollens. 
If there is any still on hand kindly let me have one ; and any other paper 
which treats of plant diseases and their remedial treatment. 


(Separate copies of this can be obtained on application.) 



MISCELLANEOUS .-Contd. 


MONTHLY REPOBTa &c. 


Being iiiterestecl in Agriculture and haying seen some valuable infor- 
mation sent my brother by your Department, I am deeply impressed with 
their value. As I intend going to plant cacao at an early elate at Gurmpia, 
and such information as obtained from your Department would be price- 
less value to me. 

I find it very instructive indeed. By the instructions oiler ed therein, 
coupled with my little practical knowledge of cocoa cultivation, I feel con- 
fident that I shall be able to combat the diseases which are very much 
prevalent in cocoa here, viz. ; — Canker, Eoot-rot and Blight. 

It is of great value, especially as a good deal of information is required 
among the small cultivators in the proper manner of tilling the soil and 
husbanding their plantations. 


XVI, --MONTHLY REPORTS, &c. 

135.— Monthly Reports— Agricultural Inspectors- 


{Read at a meeting of the Board on the 23rd AprU, 1009,) 

I have the honour to report that I assumed the duties of Agricultural 
Inspector on the 1st instant. 

Prom that date to the 9th instant my time was employed, at tlic 
offices^ of the Department of Agriculture, in two visits to St. Clair 
Experiment Station, and at the Warden’s office obtaining information of 
the properties in the district I proposed first to inspect. I commenced 
in.spections on Saturday the 10th instant at Laveutille, proceeding along 
the Eastern Main Road to San Juan and the Santa Cruz Valh'.y. 

I. Estates AhsiTED. 

No inspections were made of large estates, but 109 small lioldiiigs 
varying from a half lot to seven quarrees were entered and inspected, in 
addition many were only observed from the road, the owners being absent. 

Cultiyation. — In 102, chiefly coconuts mixed witli \'iirioiis fruit treers, 
and occasionally a few cacao trees. The remaining 7 varying from one to 
seven quarrees planted in cacao. 

State of CuUwatiom — "With two exceptions, (.Messrs. T. 1. M. a, ml 
A. B.,) there is practically no attempt at cultivating ootsjinits. Vmvai) 
shews better cultivation, but only in one instance has any atttuupti bmii 
made to take sanitary care of the trees and to treat thein' ft)r caulu-r. 

Diseases. Bud rot and stem diseases of the coconut, c^iinkcr and 
root diseases of cacao, were observed, 

(a.) Nature.— Bud rot of coconut very prevalent, iiicreusing in virin- 
lence going East culmmating on the M. estate, a rough cDimting of the 
® standing, on the places visited, amounts to 5H4 liesides 
128 affected palms. 

Three instances only of stem disease were observed, the first, an 
apparently healthy palm bearing well, but bleeding profuselv from about 
15 i-eet up down to the roots. The second, dead, with the crown 
dropped ofi and shewing slight signs of having bled. The third, sickly, 
bieedmg from nearly halfway up the stem, and shewing nmnerous 
perforations. ® 

4 .%. bleeding stage observed on cacao, a symptom reseuiblliifi’ 

the dry stage after bleeding, observed on a bread-fruit tree growing 
amongst coconuts and in proximity to the first instance of stem disease 
Report ed abovev 
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Eioot disease is suspected as the cause of death of three trees 
observed in a cacao field at La Oanoa, specimens of tlif3 roots were 
obtained for oxaininadiion, specimens of the stem disease and the suspected 
canker on [)U‘tid-rroit were also obtained for investigation. 

(6.) Tu'dinu'^iit %yractise(l . — With regard to the disease of coconutSj 
in only two iiislances had the felling and burning of dead and affected 
trees been systema.tieally practised, but has now been discontinued as 
no check to the progress of the disease was observed, due no doubt to 
want of co-operation. 

In a third instance a rather startling, but emphatic claim of having 
cured six affected trees, by the application of fire to the exterior and salt 
or lime water to the interior of the crown, was made. 

I am of opinion however that the stunted appearance of these palms 
and others in the same field, does not indicate the disease under considera- 
tion, but points to plant starvation, due probably to excess of water. I 
have mentioned this treatment as it is probably within your recollection, 
that a similar treatment met with some approval in Jamaica some 
years ago. 

^c.) TfcaimBrit recommended . — In all cases improved cultural methods, 
drainage, and strict attention to plant sanitation. 

Disease of the coconut, preventative measi:ire.s, the felling and burning 
of all dead or affected palms, leaves, ifec. 

Canker of cacao tree, excision of diseased avea, antiseptic dressing of 
tar, or manjak and rosin oil, to all wounds, bnming of all diseased material, 
liming and burying of cacao shells. 

Koot disease of cacao tree, lay hare the roots, remove diseased parts 
and burn, apply about 8 Ihs. lime in lioles thus formed, watch closely, 
the surrounding trees for i)ossible infection. 

II. General. 

Diseases as reported above. Bud rot of coconut at Laventille and 
Santa Cruz, a few palmistes were observed dead apparently from this 
disease. 

Stem disease at Laventille. 

Canker of cacao trees at Laventille and Santa Cruz. 

Boot disease of cacao trees at San Juan, La Canoa. 

Bird vine (Vage) a\ois observed to be fairly abundant at Laventille, on 
fruit trees, prinoipailly oranges and mangos. 

A specimen of tlie beai’dod weevil, [BMna Im^hirostru)^ was obtained 
on the crown of a ),ialiii recently dead and felled for the purpose of 
examination, some grubs were also found in the putrid crowns of some 
of these palms. 

In conclusion, I must draw attention to tlie serious difficulty in the 
matter of drainage, under which the people of Laventille labour, owing to 
the large canal known as the ‘‘ Coeal” no longer being kept open. 


21st April, 1909, 


L. A. Brunton, 
Agricultural Inspector. 


{Hecul at a w^eting of the Board on the Blst Mevy^ 1909,) 

I have the honour to report that 104 cacao-plantations varying from 
three to forty acres in extent were inspected during the month, 42 in the 
hills and valleys of Belmont and Laventille, and 62 in the Santa Crus 
valleys. 


100 


MONTHLY REPORTS, &c. — Contimied. 


At Belmont and Laveiitille, where but few owners live on their 
properties, cultivation is very poor, a large majority being practically 
abandoned ; at Santa Cruz the owners being more dependent on their 
properties, more attention is paid to the ordinary methods of cultivation, 
but only in a few instances has any attempt been made to introduce sani- 
tary measures, which however, in all but one instance, have been very 
indifferently performed. 

The diseases principally met with have been caliber of stems and 
branches and root disease. 

The former has been universally met wdth, but is more severe at Bel- 
mont and Laventille than at Santa Crnz where it is confined chiefly to tlie 
stems. A specimen of what seemed to be canker affecting an Avocado 
Pear tree was obtained at Santa Cruz and brought in for examination. 
Diehack also appeared to be associated with canker on a plantation at 
Belmont. 

Boot disease has been found only at Santa Cruz, particularly at La 
Canoa, Gasparillo and Grande Curucaye, where it has been doing con- 
siderable damage, and is undoubtedl}' being communicated from one estate 
to another ; on a property in the latter valley it has evidently been present 
for some years, and has killed nearly half an acre of cacao and is still 
spreading. 

Brown rot has been occasionally met with in both districts. In two 
instances where coconuts were included in the cultivation inany were 
observed dead and some dying, evidently from bud rot, whilst one was seen 
■with the stem bleeding. 

Of insect pests, evidence of the work of Borer beetles, and Twig girdlers, 
has been encountered, hut none of the grubs or insects responsible for the 
damage were secured. "Whilst however, searching for a cacao worm, a 
cricket, which appeared to be responsible for the tunnel, was discovered. 
Bodhoppera with their accompanying ants appeared sufficiently on an 
estate at La Canoa to warrant measures being adopted to suppress them. 

Complaints of the damage done by rats in the Santa Cruz hills have 
been numerous. 

^ The inability of the trees to hold their fruit after setting was very 
noticeable in certain parts, particularly at Laventille, and advice as to the 
best methods to be adopted to preA^’ent this loss was frequently asked for 
and given. 

It is pleasing to be able to report that in every instance a coxirtcous 
and attentive hearing has been given to the Inspector, and only once have 
his credentials been demanded. 

^ On the other hand inevitable disa]ppointment has been met with , Avlien 
advice as to the treatment and prevention of some disease has only been 
partially followed, thus tending to discredit the whole. 

L. A, Bkuntdn, 

15th May, 1909. Agricultural Inspector. 


137.- 


{Eead ai a meeting of the Board on the ISth June, 1909.) 


I have the honour to report as follows on the inspection of 56 proper- 
ties made during the month. 

. _ With regard to the diseases observed in the Santa Cruz district, where 
SOproperties were inspected, I have only to repeat the information con- 
tamed in my last report, emphasizing, however, the damage caused bv root 
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From Ist June, I made Arima my temporary lieacl-quarsers whilst 
making inspections in the surrounding district. On the majority of proper- 
ties visited in the heights of Aripo and Guanapo, the most noticeable 
feature observed, was the injury to young cacao leaves caused by leaf 
borers or caterpillars. Careful search in the L’Orange district, where the 
damage was most extensive, only revealed the presence of a few minute 
grubs feeding on the young leaves ; it is hoped that by continued observa- 
tion at different hours the cause of the injury will be discovered. 

Canker was foniid on all the properties visited but only to a limited 
extent, especially in districts composed chiefly of young plantations ; 
planters were therefore strongly recommended to use special precautions to 
prevent the spread of this disease. 

Eoot disease occurred on two or three estates where neglected cultiva- 
tion created all the conditions favourable to its development. 


11th June, 1909. 


L. A. Brxjnton. 
Agricultural Inspector, 


138.- 

[Bead at a meeMnff of the Board on the SSrci A 2 yvil, 1909.) 


I beg to submit the following report of my inspection of properties 
and holdings of peasant proprietors in. the St. Ami’s District to the 15tli 
instant. I must also add that I commenced my visits of inspection on the 
10th instant, as I was in office up to that date. 

In all I inspected thirty-one properties. I started from the top of the 
mountains from the Santa Cruz boundary, working downward through 
Cascade Valley, Ariapita and Hololo. 

Speaking generally these properties are far from being properly 
cultivated. From what I gathered in the coiirse of conversation, these 
proprietors depend more on their “gardens” (provision growing) for a 
means of livelihood ; their cocoa trees taking second place. In several 
places squirrels had destroyed every pod of cocoa that I saw. On one tree 
1 counted forty-one pods that had been destroyed in this way. They had 
dried on the tree but I could see that they had been eaten. I noticed an 
abundance of bird vine on the cocoa trees, and most of the shade trees 
were entirely covered by this vine. The shade used is generally mixed 
fruit and wild trees. I noticed very few immortelles, and only one that 
•was diseased. I think the neglect already tUlucled to is .not due to care- 
lessness. The soil is extremely poor for the cultivation of cocoa, being a 
stiff deep red clay witli an abundance of rugged, white and reddish stone, 
known locally as “wauTatal.” But provisions and especially pine apples 
grow well. 

One proprietor assured me that he possessed 4,000 cocoa trees, and 
the annual yield was 9 bags. This may appear extraordinary, but the 
average obtained from other proprietors — of course I take their word for 
it — is very little higher ; and from my own observations I scarcely think 
it would go over 4 bags per 1,000 trees. 

Mr. S. is about the only real exception as far as I have 

observed. He p)ossesses a good little property of about 9,000 trees, giving 
him 90 bags annually. The property is well situated, a high cliff to the 
northeast forming a perfect wind break. Mr. B. ............ has tried white 

lime and forking with some success. He has also tried forking in ashes 
around a few trees which had given him better results than those treated 
witliTime, 
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I noticed canker, black pod and brown pod on nearly all the proper- 
ties I visited. There are several very bad cases of canker. Tlie cocata 
beetle''- is also doing considerable damage. I demonstrated practically to 
most of the people, and also explained the present improved nictlmds of 
looking for and treating canker and other di.seases. Also the lianu done l,»y 
insect pests, and the benefits that would naturally accrue it they would go 
in more for higher cultivation. ^ I did not go too far here, as I thoiight 
it better to take them slowly at first. 

On the whole I have been favourably impressed. The people received 
me kindly, and with one exception gave me all the infomiation I wanted 
readily. They were evidently interested in all T told them, and many 
expressed a wish that I would be up their way soon aga,in. I promised to 
return at an early date, and informed them that my services were at their 
disposal at any time. One or two proprietors asked me how much I 
intended to charge. I informed them quickly that my services were free, 
which appeared to please them. 

I also paid a visit to Maraval and Diego Martin, more to gain some 
knowledge of these districts before I begin work there. 

Before closing, I nmst say that witliont exception, the proprietors or 
their representatives wdioru I met had not known or heard of canker 
before. All diseases to them come under one heading, and is put down to 
“the worm.” 

D. C. Plummer, 
Agricultural Inspector. 

19th April, 1909. 


139 .- 

(Eead at a meet/ing of the Board o}i 2l8t May, 1909») 

I visited seventy-four properties at St. xiiin’s, M'araval and Diego 
Martin, the majority at the latter place. At St. Ann’s I found mnch the 
same conditions as in my last rep)ort. 

I visited Sautd’Eau, LaPoint and Mai d’Estomac (Maraval), to iiiveS” 
tigate into the complaint of twenty-four petitioners, re imnsual loss due 
to destruction of cacao pods, young, full and ripe, by rats. 

I had not the time, (I spent two days there), to visit all the pro],)cr- 
ties, but I saw enough to be able to report that their complaint is sin- 
cere and in no way exaggerated. The amount of cacao lost in tliis way 
is certainly unusual I took this opportunity to point out c,a,nktir, (a few 
trees had been attacked on several of thc.se properties), to tlic proj)i'ietors 
and conversed with them, advising careful and thoroiigli Avork. 

Here I noticed an unusual amount ox tiny cacao bcot;l(.is under tiie 
young leaves. This beetle i.s known xis the’ leaf borer, and puncturcB 
the young leaves which curl up and dry at the point and edges. 

At Diego Martin I found that canker had attackeil one or more 
cacao trees, with the exception of two young cultivations wiiich i found 
healthy, on all other properties I visited. 

At Four Pmads, Petit Valley and Carenage it had been the cause of 
the death of a good many cacao trees, and I noticed several mango 
trees that had died, and are apparently dying from the same cause. 
This was brought forcibly to my notice, because in each case that I 
discovered a mango tree diseased in this way, f.c., rusty spots on bark, 
discolouration of bark and wood, the wood being spongy, I noticed that 
the cacao trees in the vicinity of these mango trees were severely 
attacked by canker. 


Stcirastoma dq)rcsmm,^ 
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About one to two miles from Carenage, on the Cliaguaramas road, I 
was struck by the uniisiial amount of dead and dying cacao trees, especially 
young trees. 'Here this rather wholesale destruction was put down to the 
heat of the sun or “ the worm.” But it is due to canker. I had for the 
first time, to i'L‘caiiimeud the destruction of a good many trees which were 
too far gone, for treatment, and also the reinoval of and burning of dead 
and dying tnu^.s. To make this task easier and give it a double object, I 
reconimend tlui use of dry cacao wood as fuel which I have often used in 
my own kitclie.u, and found it very good. I think the idea will eatch 
on, and I am glad to report that a few trees have been cut down in my 
presence. 

I paid much attention to trees attacked by canker, and in almost 
every instance it could be traced to careless work. At Petit Valley, on 
several properties belonging to East Indians, the part of the trees attacked 
is low down, and without exception I found that the trees had received 
wounds, evidently when these places had been cutlassed. 

I do not tliiidv that all my recommendations will be carried out at 
once. A low of the proprietors appear to think that cacao trees are there 
to pick cacao from, and there it ends, for them. One proprietor believed 
ill Fate, tind thought that a cacao tree had a day to die, and would die on 
that day, doctor or no doctor. But I am pleased to be able to report that 
the majorit.^', those wlio really live by and take an interest in their cultiva- 
tions, not only will, but have already begun to follow my recommendations 
to a certain extent at least. 

I noticed very few trees that were dead or dying from root disease 
and less even affected by Diehack, tliough in one or two cases where I 
noticed tlie latter, the trees were also attacked by canker. 

On the wliole these properties are in a fair condition, but little 
attention lias been paid to drainage, and with few exceptions work has 
been carried out on the old principle of “ get as much as you can and give 
back as little as possible.” And I am sorry to say that the little has been 
given l)ack in a careless manner, and this is the only reason, in my opinion, 
why cjauker is so prevalent in tins district. 

On tlie other hand there are a few ■who are following the example 
set by the larger proprietors. They ttse tar, they say, because they 
have seen l\lr. So-and-So using it. But most of these are applying the 
tiir orcr Ihcs cankered area, 

Oni‘, propru'.toi’ had been mixing lime 'with tar, but of course this 
ti'eiitim'nli couM have no desirable results as the mixture was applied 
ovci' Uh*. pa.i’t .iffe.ctcd by canker. I make these reinarks to show that 
a few of till' i)eo),>le have ideas, and are willing to work their estates on 
saiiiliiiry pruu'i}»h.‘S. 

lly spi‘('.i;i,l I'LUjucst I visited one large estate, and I actually visited 
many nujre properties, but the proprietors being absent I could obtain 
.no iiiFurmatiuii. 


May, 1909. 


(Sgd.) I). G. PiiUMMiiR, 

Agricultural Inspector. 


140 .- 

{'Bead at a meeti/ng of the Board on 18th June, 1909.) 

I beg to siibmit the following report: For this period I actually 
inspected 138 properties, 25 at Diego Martin, St. Ann’s and Maraval, and 
18 between Caparo AVest and Tabaquite. By special appointment I visited 
one large property at Petit Valley, Diego Martin, and by special request 
ane at ilrassD, Montserrat, 
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As ill my last report, I found canker rather serious and extensive at 
Diego Martin ; and combined with careless work, the grubs of cacao beetles 
(XyhhoTUs ‘pcrforans and Tomicus sp.) are responsible for much of this 
disease. 

The few properties I inspected at St. Ann’s and Maravtil are affected 
by canker, but not to any great extent. 

I have not been sufficiently long at Caparo to report generally and 
authoritatively on the extent of diseases. On several small, properties, owned 
by intelligent and hard working men, all bounding together, canker and 
dieback have taken a stronghold. It w^as also reported to me by these 
gentlemen, that at least l-5th of their crops are lost, the pods turning 
brown just before they became full. This I could not observe as 
the cacao trees are now bare of fruit. The properties are thoroughly 
drained, and are in very fair condition. I recommended the usual treat-' 
inent for canker and dieback, care not to w^ound the cacao trees, 
a light application of lime over certain parts of the land when the weather 
is more favourable, and a thorough application of lime (fresh) on the 
broken heaps thus : — the broken heaps to be spread out thinly and 
thoroughly limed, then one man to shovel the shells slowly from the outer 
edges to the centre, while another throws on the lime until the heap is 
formed. I have not recommended, bnt I think that after a certain period, 
(I would be glad for this information) Heaps should be turned and re-limed 
in the same -way. 

On one property at Brasso root disease in immortels [Anauco) is very 
severe. Over certain spots all immortels had died, but the cacao trees 
were not in any way affected, and the proprietor had sustained no loss 
from short crops. ‘Wind does not in any way affect these spots, and no 
manuring or forking has been luidertaken. The cacao trees appear to be 
in perfect health, but the leaves are of a lighter green, and are a trifle 
smaller than those under shade. I recommend the proprietor to send 
in specimens of the diseased roots to the Department. 


Caparo, 

June, 1909. 


D. C. Plummer. 
Agricultural Insp^ector 


141. -Beports of Entomologist, 


(Bead at a meeting of the Board on the 2Gth B'ehruary^ 1009,^ 

I beg to submit the following :»~I assumed the duties of Ilntoinologist 
on the 16th January. Some days were spent in Office in connection with 
the prehminary work of making out requisitions for apparatus, forms, etc. 
Pending the receii^t of the former more field than laboratory work has been 
done as follows : — 

Coconut disease at LaverdiUe.—Fom days w^ere spent at Laventille 
collecting insects that may have some connection with the diseases now 
prevalent in this district. The life histories of the insects collected arc 
being worked out. A preliminary report was submitted to the Board on 
the 29th ultimo. 

Casinia, lictts or Cane’Siocher,--^'wo days were spent on Caroni 
Estate collecting data and material from the cane fields for working out 
the life history of this moth. Material was also colleoted from Caledonia 
Boacl, Laventille, from young coconut palms. Some notes on this insect 
were prepoared for the 
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Frog~lio'i:>])ers . — In coxniectiDn with these pests material and data were 
collected from. Caroni Estate, Laventille, AVilliamsville, and the -vicinit^y of 
Port- of -Spain with the object of finding out the prevalence of the insect 
at this time of the year, and discovering any phases in its biology that 
would facilitate its destruction. These investigations are still proceeding. 
A short paper on P'rog-hoppers was prepared for the Sugar Cane Blight 
Committee of the .Agricultural Society. 

IrifornmMon rm Insect Pests . — Nine enquiries were answered, the 
most important of which was relative to a parasitical fly on Cotton worms''' 
forwarded by Mr. T. Thornton, of Tobago. 

F. W. Ueich, 

26th February, 1909. Entomologist. 


142.™ 

(Eeatl at a meeting of the Board on 26tli March, 1909.) 

I beg to submit the following:— 

Coconut Insects . — Two visits were paid to the Laventille District, but 
there is nothing new to report ; owing to the dry weather insects are 
becoming rarer. Ph’om material collected a fly was bred from a pupa of 
the “Bearded Weevil” (Ilhmaharhiros'b^^^^^^^^ but it is doubtfulwhether it is of 
any economic importance. The life histories of some of the insects begun last 
month have not yet been completed. A circular asking for information on 
the “ Bearded Weevil” and coconut insects in general was issued in the 
course of the month, but so far no replies have been received. 

Castnia Ileus or Cane -Bucher. -—A special look-out was kept for eggs 
of this moth on recently cut cane stumps, but none were found. There 
were no eggs to be found on growing canes. It would appear as if the 
xnoths are not laying at preseiii. Caterpillars and pupte are still to be 
found. An examination of a cane field that had been burnt, after the canes 
had been cut, reveoied the fact that caterpillars in the roots remain 
uninjured. In connection with visits paid to the Naparima and Cliaguauas 
Districts it ivas ascertained tiiat comparatively few canes were attacked by 
the Cane-sucker caterpillar, 

Frog-luvppers , — From materials sent to a Specialist for determination 
it appears that there are three distinct species and one variety of Erog- 
hopper in Trinidad, viz. : 

X. Tomaspis nihra^ var. sororia, Germ. 

2. Tomaspis gm hescens, Fabr. 

3. TonuiHjns postiea, Walk. 

4. Tonuispis posUcM, var., Walk. 

T. gmlescens is rare, T. rubra is generally found about cocoa estates 
all over the island in small numbers, T. postiea and its variety are the 
species caiising damage to the canes. 

Visits paid to Petit M'orne Estate and Woodford Lodge Estate revealed 
the fact that Frog-hoppers in the nymplial and adult stages were present 
in small numbers. No eggs could be found. The canes in the field of 
.Petit Morne Estate had recovered from an attack last year, and the young 
stages of the PT’og-hopper were principally found on grass roots. The 
Chaguanas field was one that had not recovered from the attack last year, 
and had been abandoned and was overgrown with tall grass. The canes 
were sickly, Frog-hoppers were collected from the grass and canes. 


“ Since identified as a species of Sttreodeaefa family Sarcophagidfe.* 
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The collecting of data and materiad is still going on, but no definite 
conclnsioiis with regard to Frog-hoppers have been arrived at yet. It is 
likely that as the dry weather increases Frog-hoppers will disappear. 

InfoTTYidtion on loisect J^ests . — Since the last report few enquiries have 
been made ; tliis is, no donbt, dne to the scarcity of insects during the dry 
weather now prevailing. A circular giving directions for collecting and 
forwarding insect pests has been submitted. 

Collection of ’Eco 7 ioniic Insects . — Insects of any importance are being 
collected and prepared, and 'will be_ put up for display and reference when 
the eases requisitioned for are received. 

F, AV. Ueioh, 

26th March, 1909. Entomologist. 


M3.~ 

(Mead at a meeting of the Board on 2Srd» 1909.) 

I beg to submit the following : — 

Coconut Insects. — A vi.sit extending over 8 days ^vas paid to Cedroa 
and Icacos. At Cedros, eggs of the “ Bearded AVeevil” were collected from 
two coconut trees in different parts of the Ste. Marie Estate, but in both 
cases the trees 'were affected by fungoid disease. No eggs could be_ found 
on healthy trees. A.t Icacos, traces of beetles were observed, and in this 
case the trees were also attacked by disease. Material was collected for 
examination by the Mycologist. On a visit to_ Laventillc a search for 
beetle eggs on diseased and healthy trees yielded negative results. 

ErogdioirpeTs . — Owing to the dry weather there were few frog-hoppers 
observed, but as soon as the rainy weather sets in, there is a likelihood of 
these insects making their appearance. AVith a view of destroying the 
first brood as soon as it occurs, I would suggest issuing a Circular asking 
Planters to keep a sharp look out for any increase of frog-hoppers that may 
come under their notice. A powerful lamp has been received and will be 
tried for destroying these insects as soon as an opportunity preseiits Itself. 
At the opening of the rainy season a general increase of insects may be 
expected. 

Cocoa Insects . — On the occasion of visits paid to different cocoa 
estates, a brown “ cockchafer” (beetle) was observed eating the young 
leaves of cocoa shoots. Occasionally these beetles appear in siifiicient 
numbers to attract attention, but I do not consider them very serious pests. 
By shaking the branches over an umbrella or sheet during tlie evtsiing or 
morning numbers can be collected. They can also he dnstrnyful ])y 
spraying the afiected trees with Paris Green. Several speu/fi's of sum, 'll 
leaf-eating beetles belonging to the family of Haltidni wcjrci cDllectiid from 
young cocoa leaves. Although they eat out holes in tlie Imivew, they do 
not appear to do much damage. 'Their habits and life histones are now 
under investigation. 

On a visit to the Newlands Estate, a rubber tree was observed to be 
infested by the Brown Scale (Saissetia haemisgAhaerica). It is a comnion 
scale about gardens in Port-of- Spain and is prolific. There appears to be 
little doubt that it was introduced into Newlands Estate on nursery stock. 
I would recommend, in order to avoid the spread of such insects, that all 
plants sent out to estates should be thoroughly fumigated before leaving 
the nursery, and in order to ensure the carrying out of this precaution, that 
the inspection of nurseries be embodied in some form in the Plant 
Protection Ordmauee. 


28rd April, 1909. 


F. AV, Ukxo'H, 
Entomologist. 
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144 .- 

{Bead (it a mseUng of the Board on 2btli Mwrali^ 1909^) 


In connection with the specimens received from the Hon’ble H. L. 
Thornton, I beg to submit the following : — 

Cacao. —From, the material sent in, it is not possible to mahe a specific 
determina,tion, but the little white, black spotted flies belong to the genus 
Aleiin'oduus. In the immature stages the body is like a scale, and 
generally covered with a mealy whitish seeretioji of wax. They are always 
found on the under surface of leaves. When numeTOUs they can be quite 
harmful to plants. In the present instance it would appear that Nature is 
checking these insects, as quite a number of the pupa shells show holes 
from which pLarasites have emerged. I would be much obliged if the 
Hon’ble H. L. Thornton could send some more infested leaves freshly 
picked and packed in a cardboard box. The determination of the parasite 
is of importance. As a rule Alcurodicus does little damage in. Trinidad. 

A determination of the ant could not be made from the material sent 
in. Ants should be put into a small phial with methylated spirits when 
collected. If niunorous the nests should be sprayed with Barrett’s Resin 
Compound {See .Proc. Agricultural Society 1907, page IIB, for formula). 
Associated with tlie ants were mealy bugs, PAeadococcm (Mri. The Resin 
Compound would destroy these also. 

B'lMer — Tlie scale insects on the rubber leaves are Saissetm 

oleae (Black Scale). If numerous, they should be sprayed with Resin 
Compound. In Trinidad these scales are generally attacked by hymeiiop- 
terous parasites. Some more material would be useful to determine the 
existence of parasites. 

E. W. Ubich, 

1st March, 1909 Entomologist, 


145— 

[Bead at a meeting of the Board on 21st May, 1909.) 

I beg to submit the following : — 

Coconuts. —On a visit paid to Mayaro and the Cocal further infor- 
mation was gathered in connection with the habits of the Bearded 
Weevil {Bhimi haTjylrostris.) A female was observed in the act of ovipo- 
sition on a tree afl:‘ect(3d by root disease. Eggs were found on diseased 
trees and it is interesiilng to note that on trees atfected by bud rot, eggs 
were laid on the upper pa,i.‘('; w-liile those suflering from root disease showed 
eggs not far off from Ihe groimd. 

An apparcsntly he.altliy tree, but one in a field badly drained was 
attacked by beeth^.s. So fai*, I am of opinion that beetles prefer trees in 
ji. [liscased condition. As the females gnaw the bark of the tree to deposit 
eggs, some stoumch jioison, or a tarring of the stems may be tried, but it 
would appear that cultural methods and treatment for fungoid diseases 
come first. Erom material collected, larvie of this Weevil are being 
reared. A single tree was found to be attacked by a Sphenophorus 
beetle. The tree did not look health}^ and it is of importanoe to know 
whether it was free of fungoid disease. On the whole comparatively 
few' scale insects waere observed on the leaves of the coconuts and a fair 
number of predaceous beetles were also present. 

The species of scales present were As2)icUoi‘as destructor, Vinsonm 
stellifem and Jcerya. montserratensu. 

The two first may well be left to their enemies, but the last named 
did not appear to be attacked and it should not be allowed to increase . 
The leaves affected should be cut off and burnt, 
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Cocoa . — In the Sangre Grande district young leaves of cocoa slaowed 
signs of having been attacked by the usual leaf eating species men- 
tioned in last month’s report. In connection with some spraying experi- 
ments to be conducted by the Mycologist an insecticide for these insects 
will be tried. 

(rrassJioiipen or Lomsts. -- ‘Imniatiire and apparently recently hatched 
specimens of this insect were received from Icacds, They were put in a 
breeding cage with a view of rearing them, but they are not getting on 
too well. I did not have an opportunity of visithig the locality allected. 
The working out of the life history of this species is to be recoinmended 
with a view of warding off future attacks and especially to cliseo^’er the 
place and manner of oviposition 

Frof/hoppers and Gastniia Ucus . — No cane estates were visited during 
the period under review. Specimens of Tomaspis 2 ^ostica [cane frog- 
hopper) were observed in small numbers on a Cocoa Estate at Sangre 
Grande. 

A£osquitoes . — In connection with Sir Ruhert Boyce’s visit some field 
and laboratory work in connection with moscjuitoes was imdertakeii on 
his behalf. 

Collection of JEconomic Insects . — Owing to the appaixitna requisitioned 
for not having been received yet, little progress can be recorded. 


F. W. Upjch, 

17th May, 1909. Entomologist. 

146 .- 

{Bead at a meeting of the Board on 18th June, 1909.) 


I beg to submit the following: — 

Froyhojjjjm.— Since the advent of the rains at the beginning of tlie 
present month adult froghoppers which were never absent from cane fields 
visited by me in the past, have become more numerous but are not present 
insufficient numbers to cause damage. On the occasion of three visits 
paid to the Garoni estate both adult and young stages were observed. 
Through the courtesy of the Hon. W. G. Kay a wire netting cage twelve feet 
square by seven feet high was erected on a cane field of “ first ratoons” on 
the Caroni estate. The object is to isolate a certain number of cane stools 
and keep them entirely free from froghoppers so as to compare them with 
plants left unproteeted. Subject to the approval of the Board and witii 
the permission of the proprietors I propose erecting similar cu,gcs in the 
Ohaguanas and Couva districts. I would also ask to be alloweil to erect 
another cage on the Caroni estate in order to study the life bisttjry of tliese 
insects under natural conditions. 

Castnia, Urns . — These moths appear to be more numerous now, no 
doubt the damp weather causing them to escape from the pupse. Enll 
grown caterpillms were collected from a caiiefield in Caroni. 

C'oeon. —Visits were paid to estates in the Guanapo and Cinnuto dis- 
tricts. Several species of insects were collected and will be reported upon 
wdieii the work in connection with the Froghoppers and Oastnia licus is 
completed. During the next months caterpillars may be expected to make 
their appearance and Planters are requested to report any serious damage 
to cocoa that may come under their observation, Information with regard 
to the cocoa beetle {Steirastoma depressum) is also mneh desired with a 
view of determining the following : — 1 Districts in which prevalent ; 2 time 
(months) of appearance of adults ; 8 age of trees attacked. 


14th June, 1909. 


F. W. Ukich, 
Entamologist. 


109 

MONTHLY REPORTS. &c. — Contimitd. 


147-— Reports of Mycologist. 

(Bead at a meeting of the Boaml on 21st May, 1909.} 

To date my time lias been spent in more or less preliminary work^ 
such as, making ready for u.se as an office and laboratory a portion of 
a room at the Government Laboratory, putting in order the available 
apparatus, preparing culture media, etc;. About eight days have been 
spent in visiting estates at Laventille, Sangre Grande, Cocal and M ajar o. 
At these places specimens of diseased trees were collected from which 
certain cultures have been made. The Agricultural Inspectors and others 
also have sent in various samples of diseased material which have 
been worked over. 

The mycological and pathological work which I wish to undertake 
with your approval, may be divided into several classes as follows : — 

1. Microscopical and cultural work to obtain life histories as com- 
plete as possible, of the fungus parasites of economic plants, especially 
cacao, coconuts, and sugar cane. 

2. Inoculation experiments with pure cultures of these organisms 
in order to determine the exact nature of their parasitism. 

3. Spraying and other experiments to ascertain the best methods 
for the control of various plant diseases. 

4. Making a collection of the Trinidad fungus flora. 

The work under Class 1 will he carried on at the Laboratory, while 
the inoculation experiments (Class 2) will be made at the experimental 
gardens and other suitable places. The work under Class 3 will be done 
on estates in various parts of the island. 

I also ask your permission to be allowed to read in the manuscript 
all articles intended for publication in the Bulletin of Agricultural 
Information, which deal with xnycological and pathological subjects. 

Although Bordeaux Mixture is an excellent preventive of a certain 
class of plant diseases and has been highly recommended for the control of 
various cacao troubles no properly conducted experiments with it or other 
fungicides have been carried out in Trinidad. "Without definite knowledge 
based upon such experiments it is unwise to recommend spraying to the 
general planter. In order to obtain accurate results upon which to base 
recommendations for the use of fungicides, I would like to carry out an 
experiment in spraying cacao, a scheme for which I herewith submit to 
you for approval 

I should like, to have the names of all those who would be willing to 
liEive the experimont carried out on their estates in order that I might 
select the place most suitable for the work. In this selection several 
things niUBt be considered such as, prevalence of disease, condition of trees, 
regularity of planting, water supply, accessibility, etc. 

The experiment should be carried on for at least one year, or better 
two years, and a written agreement embodying the items set forth in the 
scheme should be made between the Board of Agriculture and the estate 
owner before the work is begun. At the suggestion of the Entomologist 
plots on which insecticides alone and in combination with fungicides will 
be used, have been included in the scheme. 

No results of this experiment are to be publislied until it has 
been carried out for at least one year, though at the discretion of the 
Entomologist or Mycologist recommendations or suggestions as to the use 
of spray mixtures based on results obtained may be made from time to time. 

Upon the completion of the experiment the formulas for insecticides, 
the effect of their use upon the trees as well as the results obtained in the 
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control of insect pests will be reported upon by the Entomologist ; while 
the general spraying operations, mixing plant, apparatus, ancl methods of 
mixing fungicides will be described by the Mycologist who will also repoi.'t 
upon the results from the use of fungicides. 

As a spraying outfit has been purchased for use on the Bivef estates, 
and if the experiment is not located there, I should like to spray a block of 
trees at that place, making it more of a demonstration than an experiment, 
though it might he divided into two or three different plots. 

I also wish to make an experiment in the spraying of coconuts, a 
scheme for which will be submitted later on. Methods for the control of 
root and other diseases will also be taken up. 

Cacao S'praying Bxperiment . — A block of 800 cacao trees in good 
bearing, located in a district where diseases are prevalent will be required 
for the experiment. The trees should be in good condition as far as 
pruning and culture are concerned and should be in fertile soil so that they 
will be able to mature a good crop of pods. The ground shonld be fairly 
level in order to facilitate spraying operations. The trees should be picked 
over just before the experiment is begun. 

These 800 trees will be divided into B6 plots of 20 trees each, which 
will be sprayed according to the schedule below, while 4 plots of 20 trees 
each will be left unsprayed as checks : — 


Plot 1 — Bordeaux LJixture, 4-4-50 
2 ,, ,, 

3 

4 

5 

b* ,5 ,, ,, 

7— Bordeaux Mixture, 4-4-50+2 lbs. Arsenate 
of Lead 

^ 5J '>•» n 55 

9 

10 
11 
12 

13— Sclf-boileii lime sulphur, 20-20-100 

14 

15 
10 

1^ 5’ 55 5 5 55 

AS 

19 — Commercial lime sulphur, 1-30 
20 „ „ „ 

21 
22 

23 

24 

55 55 55 

25 — Arsenate of Lead and Lime, 2-2-50 
26 

27 

28 

29 

30 

31 — Contact Insecticide 

32 

33 

34 

35 „ 

36 


Spray cmI ever}' 


2 weeks 

3 „ 

4 „ 

5 „ 

6 „ 

S 5, 



Ill 

MONTHLY REPORTS, &c. — Contimied. 


The object of the experiment is to test in a commercial way the effect 
of fungicides end insecticides on cacao trees. 

The amount of cacao gathered from each plot throughout the year 
will be recorded and an accurate account of the cost of spraying will 
be kept. 

The beneficial or injurious effect of the mixtures upon pods, trees and 
flowers will be noted. 

Tf it is found as the experiment progresses, that any of the mixtures 
are injurious to a serious extent, the solutions will be tried in a more 
dilute form, and at less frequent intervals. If injury to the crop still 
occurs the use of such mixtures will be discontinued. 

Before the work is started a written agreement should be made 
between the Board of Agriculture and the estate owner embodying the 
olio wing points : — 

1. The estate owner is to furnish to the Board for one year a block 

of 800 trees to be used for the spraying experiment. 

2. No pruning, picking, cultivation or other operations are to be 

done on the experimental plot during the year without noti- 
fying the Mycohgut or Entomologist at least a week in 
advance. 

3. The estate owner will furnish the labour necessary for the 

spraying operations. 

4. All the cacao from the plots shall belong to the owner and he 

shall pick over the plots at the proper time, but must notify 
the Secretary of the Board at least a, week in advance of the 
picking time. 

5. The Board of Agriculture will furnish all spraying apparatus, 

mixing plant, and materials for the experiment. 

6. As all possible care will be exercised in the selection of 

materials, and in the making and applying of the spray 
mixtures, the Board of Agriculture cannot be held responsible 
if there is a loss of crop in any of the plots. 

The cost of this experiment, exclusive of labour, may be roughly esti- 


mated as follows 

Mixing |)lant consisting of platform, barrels, etc. ... |25 00 

Set of wheel and frame for mounting barrel outfit... 10 00 

Materials : 

560 lbs. blue stone @ 7c, ... ... ... 39 20 

1 120 „ lime @ Ic. ... ... ... 11 20 

560 ,, flowers of sulplmr @ 3c. ... ... 16 80 

250 ,, arsenate of lead @ 12c. ... ... 30 00 

100 gallonB commercial lime sulphur @ 24c. ... 24 00 

Contact insecticide ... ... 5 00 


Total ... #161 20 


Bespectfully submitted for approval. 


Jambs Bikch Eobee, 

Mycologist. 
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148 .-^- 

{Bead) at a meeting of the Board on 18th Jtine, 1909.) 


In pursuing the different lines of pathological and mycologioal work 
outlined in my first report, during the past thirty days my time ha,s been 
about equally divided between field and laboratory work. 

In the laboratory the endeavour is being made to obtain pure enitures 
of various parasitic and other interesting fungi, and success has already 
been obtained with a number of them. 

Inoculations on healthy plants have been made with some of them 
and notes are being made on the results. 

Most of the time in the field has been spent in visiting cacao estates 
for the purpose of selecting the places most suitable for the carrying out 
of spraying experiments and demonstrations. 

The estate of Mr. Brown at Four Roads would be well suited for the 
experiment outlined in my last report and I think that satisfactory 
arrangements may be made with him, so that the work could be carried 
on there. 

Rians for a spra3dng demonstration at Guanapo have been made with 
Mr. Maurice Lange. A solid block of a thousand trees will be sprayed 
with Bordeaux Mixture at intervals of from four to eight weeks throughout 
the year while an adjacent block of a thousand trees will he left unsprayed 
as a control. Mr. Lange himself proposes to spray eight thousand trees in 
the same field with a ready made Bordeaux Mixture which he has imported 
from France. The portion of the estate in which this work will be done 
is very near the railroad station, the trees are in excellent condition and 
in good bearing, and the land is rich and well drained. In all ways it is 
the most suitable place which I have seen for the conduct of a spraying 
demonstration. 

Two visits in company with Mr. Urich have been made to the sugar 
estate at Caroni. Root disease was found to be present in more or less 
abundance in several of the fields. ^ About sixteen stools of first rattoon 
cane, some, if not all of which are infected wdth the root fungus have been 
inclosed in an insect proof cage twelve feet square and six feet high. The 
canes thus inclosed will he examined every two or three days and will be 
kept free from Frog Hoppers throughout the season. These insects are 
already abundant on the surrounding canes. I think that it would be 
advisable to erect two or more cages in different fields at Caroni or perluuis 
in other infested districts, though the work should not ba too much 
scattered. 

Respectfully submitted. 


12th June, 1909. 


James Birch Roeer, 

Mycologist, 


149.~ 

(Bead at a meeting of the Board on the IHth June, 1900.) 

submitted on June 12tli, I ask tliat action be 
taken on the following supplemental report at your meeting to-dav. 

T'nn, Saturday afternoon with Mr. J. Brown at hi.? estate near 

J?oui Boads, and as previously stated found that it was well suited for a 
spraying experiment. Mr. Brown is quite willing that the work should be 
foi? “isists that the whole expense of carrying on the work, 

ayt IS of m expenmental nature, should be met by the Board. In the 
scheme submitted to Mr. Brown it was suggested that he furnish the 

labour necessary, but he is unwUling to do tbit 
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I again visited Mr. Lange at Guanapo yesterday and made the final 
arrangements with him for a spraying demonstration. All that is necessary 
is yonr approval and the first spraying will be made next week. Mr. Lange 
will furnish all the necessary labour but I would suggest that the Board 
furnish the materials. As stated before a block of 1,000 trees will be « 
sprayed and a similar block left unsprayed. Mr. Lange is willing that the 
work be carried on tliere for two or three years. 

I think that a similar demonstration should be carried on at one other 
estate at least, perhaps in another section of the island, 

I have visited Soconusco estate in the Santa Cruz Valley, and think 
that a very interesting demonstration could be made there on some of the 
very old trees and adjacent young tree.s. Mr. Louis Seheult at Cuinuto, 
Mr. Murray at Sangre Grande, Mr. de Gannes at Arima and Mr. A. V. 
Stollmeyer in Santa Cruz have all expressed a desire to have some spraying 
work done on parts of their estates. 

In carrying out our work both Mr. Urich and I would be helped if we 
could have an assistant to look after the breeding and laboratory work 
while we are in the field. It is very essential to have some one to do this 
if we are out for more than a day or two at a time. Mr. Urich and I have 
talked with Mr. Caracciolo, Junior, and have found him very keen for the 
work, especially the Mycological side of it. He has had one year at Wye, 
and judging from his notes has profited well by his course. Professor 
Oarmody tells me that be also could find work in translating for Mr. Carac- 
ciolo to do in his spare time. At present I have no room in which he could 
work, hut as soon as a .suitable place can be priwiclecl for him, I beg leave 
to ask that he be appointed an assistant. 


IBtli June, 1909. 


James Biech Boeer, 

Mycologist. 


ISO.—Miniites of the Board’s meeting. 

At a meeting* of the Board of Agriculture, held in the Council Chamber 
[Government Buildings), on Friday the 23rd April, 1909. 


Present : 

His Excellency the Acting* Governor (President) in the Chair. 
The Director of Aoeiculthre (Vice-President.) 

„ Ilon’ble G. T. Fenwick, c.m.g. 

„ „ Henderson, 

,5 „ Carl de Verteuil. 

Lient.-Colonol J. H. Collens, v.d. 

Mr. E. Andre. 

„ Bert de Lamaere. 

„ L. de Verteuil. 

), William Greig. 

,, J, J. McLeod. 

5 5 J. Moodib. 

,5 H. E. Murray. 

5, L. Seheult, b. sc. 

55 J. H. Wade. 

„ A. E CoLLENS (Secretary). 

The Minutes of the previous meeting having been printed and circulated 
among the members, were taken as read and confirmed. 

His Excellency mentioned that in a despatch from the Bight Hon- 
ourable the Secretary of State for the Colonies it was stated that long leave 


Conhnimtioii 
of Minutes. 

Mr.Garruthers. 
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of absence could not be granted to Mr, Carrufcliers as the Govenimeiiii of 
Trinidad was anxious to have his services as soon as possible, 

The total expenditure to date amounted to $1,041 86. 

The following reports were read : — 

(1.) Report of Advisory Committee in which the following recom- 
mendations were adopted : — 

(a.) The salary of the Mycologi,st to be paid in full from 
the 5th April. 

(5.) Actual stabling expenses to be reimbursed to the Agri" 
cultm'al Inspectors. 

(c.) Actual travelling expenses to be paid to the Board’s 
Officers, 

{d) The erection of a small movable culture room for the 
Mycologist at the Laboratory, to be paid out of the 
Board’s Funds. 

(e.) That the Hon’ble R. S. A. Warner, li.O,, be appointed on 
the Advisory Committee. 

(2.) Monthly Report of , Entomologist. Ordered to be printed in 
the Bulletin. 

(3.) Half-monthly reports of the Agricultural Inspectors. Ordered 
to be printed in the Bulletin. 

The Secretary informed the Board that advertisements liad been 
placed in the daily papers, offering the services of the Inspectors free of 
charge, and that an Official circular had been issued to the Wardens noti- 
fying them of the appointment of Messrs. Brunton and Plummer as 
Agricultural Inspectors, and also as Plant Inspectors under Orclinaneo 127. 

(4.) Report on Mynah Bird by Director of Agriculture, Mauritius, 

It was decided not to recommend the importation of 
this Bird. 

(5.) Report on Quarterly visit to Tobago (November) by Actin 
Superintendent, 

Laid on the table. 

Proposals by the Vice-President fora system of apprentices In Agri- 
culture, and also a scheme for Education and Examinn.tions in I'ra,L*tieal 
Agriculture were read. It v;as decided that the paper be printed and the 
matter submitted to the Board when a Committee would be ap])ointed in 
deal with the proposed schemes. 


A proposal by the Acting Manager of the Government Farm tliat an 
independent valuation of the Stock should be made for the Annual Roijort, 
and also an examination of their condition by the Government Veterinary 
Surgeon was approved. Messrs, Bert de Lamarre, J. Arbiiolde, and j, 
Mclnroy were appointed a Committee to make the valuation. 


The question of the importation of certain materials for agricultural 
purposes, free of duty, was referred to the Advisory Committee. 


The question of the fumigation of all plants imported or exported was 
considered, and it w’as decided to refer the matter back to the Direotoi’ igr 
specific mi details of expense, 
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A petition from Cacao Proprietors in IVIaraval with respect to the des- Destruction 
triiotion of cacao pods by rats was read. The Board decided to send one 
of the Inspectors to report on the damage and suggest remedial measures. 

The Vice-President stated that he had received 24 tubes of rat virus 
prepared locally by the (Government Pathologist with the sanction of the 
Burgeon-General, and was in correspondence with the Surgeon-General 
with regard to future arrangements. He had also received several letters 
from, the Danysz Virus Co., but the terms and conditions imposed precluded 
the favourable consideration of their proposals. 

A paper by Mr. W, E. Jardine on “ The natural regeneration of worn Regeneration 
out cacao soils ” was ordered to be printed and circulated. of worn out 

^ cacao soils. 

The following correspondence was dealt with Correspond- 

(1.) Despatch from the Right Honourable the Secretary of State for ^^*^*^* 
the Colonies relating to countries adjudged to be bounty fed. 

(2.) Letter from Secretary, Chamber of Commerce, Ecuador, 
requesting information on cacao production in Trinidad and 
enclosing an article on “ Cacao Producing Countries No. IX 
Trinidad ” in El Diario de Ecuador. The matter was referred 
to the Cacao Committee to be dealt with. 

(3.) .British Guiana proclamation forbidding importation of diseased, 
or insect infected, canes from other cane growing countries 
except under certain conditions. 

(4.) Ijetters from Director of Science and x^griculture, British 
Guiana, re further supplies of seedling canes, and from Colonial 
Secretary, (Jueensland, annoimcing that the Boadilla canes 
would be forwarded in March. 

It was decided that these canes should be planted at 
Valsayii. 

(5.) Letter from the Warden, Tacarigua, snggestingthat much of the 
diseases of cacao was contracted from the Boeare Iminortel, 
and requesting services of an Inspector to investigate the 
matter. 

(6.) Applications from 

(a.) Mr. Howard for post of Assistant Director. 

(&.) Colonial Secretary, Ceylon, rtJ Mr. Fetch. 

((’.) Mr. G. De Silva for services of Agricultural Inspector. 

Mr. G. E. Huggins and Mr. P, Urich for services of Myco- 
logist and Entomologist. 

It was decided that Mr. Howard imcl Mr. .Fetch be 
informed that the vacancies in tlie Staff had been 
already filled; and that arrangenients be made for 
the inspection required by Messrs, do Silva, Huggins 
and Urioh. 

(7.) Offers of cacao lands at Couva and Oaparo for experimental 
purposes from Messrs. Madoo and W. H. Mills. 

It was decided that these applications should be considered 
when schemes for this class of experiments had been 
formulated by the Advisory Committee. In the mean- 
time the offers received would be noted. 

(8,) Catalogues of Sprayers from Goulds Manufacturing Co., New 
York, and of •vBiphonia" Sprayers and other Agri cultural 
Implements from the Mayfartli Co., London and Berlin, 
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The Vice-President announced that the Bight Hon’ble the Secretary 
of State for the Colonies had been pleased to sanction the recommendation 
of the Board that Mr. Mclnroy’s acting appointment as Manager of the 
Grovernment Farm should continue for another 12 months. 

With regard to the proposed amendment of the Plant Protection 
Ordinance recommended at the meeting of the 8th January, the Ilon’blc 
Attorney-General had stated that this would necessitate a great nniny 
alterations, and it was decided that a new Ordinance should be introduced 
similar to one now in force in the Federated Malay States. 

The following resolution of the Vice-President, seconded by Mr. 
Bert de Lamarre in appreciation of the services of Sir Neville Lubbock 
was unanimously adopted with applause : — 

That the Board of Agriculture at its first public meeting desires to 
record its sense of the services rendered to the West Indian 
Colonies by Sir Neville Lubbock, K.C.M.G., during his long 
period of office as Chairman of the West India Committee. 

The meeting then adjourned to Friday, 21st May, 1909. 

A. E. COLLKNS, 

Secretary. 


151. —Minutes of the Board’s Meeting. 


At a meeting* of the Board of Agriculture, held in the Council Chamber 
(Government Buildings), on Friday, the 21st May, 1909. 

Present : 

His Excellency the Goveenor (President) in the Chair. 

The Director of Agriculture (Vice-President). 

The Hon’ble E. S. A. Warner, k.c. 

,, „ G. T. Fenwick, c.m.g. 

,, » S. Henderson. 

n ,, Carl de Verteuil. 

H „ Wm. Kay. 

Lieut.-Colonel J. H. Collens, v.d. 

Mr. Bert de Lamarre. 

„ J. D’Abadib. 

„ L. de Verteuil. 

,, William Greig. 

„ J. J. McLeod. 

5, J, Moodib. 

,, H. E. Murray. 

„ L. Seheult, b. sc. 

„ E. L. Sellier. 

,, J. H. Wade. 

,, A. E. Collens (Secretary). 

4 .L the regular business, the Vice-President stated 

^ been deputed by the Committee which met that iiiorning to 
oner His Excellency a hearty welcome to the Colony and as President of 
the Board of Agriculture. 

His Excellency replied that he appreciated the compliment and had 
much pleasure in becoming President of the Board. 

■ 0^ the previous meeting having been printed and 

circulated among the members, were taken as read and confirmed. 
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Comniuni cations Iroin Messrs. Bain and Andre, regretting their Absent 
inability to attend, were read. Members. 

The total expenditure to date amounted to l|il,559 91. Expenditure. 

Mr. Seheult suggested that details of the expenditure incurred should 
be supplied to Meinbers, His Excellency stated that the books of accounts 
were always available to Members, and that at present expenses were 
chiefly for salaries, but details would be furnished at any time to any 
Member recpiiring them. 

The following reconmiendations of the Advisory Committee were Recommenda- 
approved: — tions of 

1. That a definite form of agreement be entered into between the CommitLe. 

Mycologist and the Board. 

2. That the Collector of Customs be reg[uested to consider the 

recommendation of the Committee that, sprayers, resin oil, and 
copper sulphate, be allowed to be imported duty free, and to 
express bis views thereon. 

The Secretary was instructed to write to the Collector 
informing him of the above recommendation. 

3. That the Agricultural Inspectors should next visit any of the 

older districts that may be agreed upon. 

4. That a Committee composed of Mr. V. X. de Verteuil, Mr. 

E. Andre, and Mr. W. Greig, as Chairman, be appointed to 
enter into and consider the drafting of an Ordinance for the 
prevention and spread of plant diseases due to insects and fungi. 

Mr. Greig agreed to serve on the Committee, but not as 
Chainiian, and it was decided that the Secretary should 
write to Messrs. Andre and de Verteuil inviting them to 
serve on the Committee. 

5. That chairs should be provided at the Botanic Gardens on days 

when thes Band plays, for those who are willing to hire them. 

After discussion it was decided that the matter might be given by 
contract to some firm who would be willing to make the necessary 
arrangements, 

The following monthly reports were then read and ordered to be Eeporta. 
printed in the 

Report of Entomologist. 

Report of Mycologist. 

Report of Agricultural Inspectors. 

The Board approved of the payment of 1)36 39— the coat of a culture Approval of 

room for the Mycologist at the Laboratory. expense 

” mcurroii in 

erecting cul- 
ture room. 

Further recoivunendations were proposed by the Vice-President in Agricultural 
counection with the scheme for education in Practical Agriculture. Sug- education 
gestions were made by Mr. Fenwick, and His Excellency appointed 
following Committee to deal with the matter 

The Vice-President (Chairman). 

The Hon’ble S. Henderson. ^ 

„ Carl de Verteuil. 

Mr. L. Seheult. 

„ rT, Moodie. 

Mr. Bert de Lamarro recomniendsd that the Law relating to Patents Mr. Bert’s 
in Trinidad be amended in accordance with the Law in force in Eng- motion re 
land to prevent any one from registering as a patent any manufacturing 
process which wm already in operation, or copied from text books, or 



118 


Information 
required by 
tbe Secretary, 
Chamber of 
Commerce, 
Ecuador. 


Correspon- 

dence. 


Offer of Cacao 
lands from 
Messrs, Madoo 
and Mills. 


Resignation of 
Capt. "V^huglit. 


Stock Farm 

Valuation 

Committee. 


Use of Crude 
Petroleum 
in burning 
diseased 
material. 


Specimens 

exhibited. 


Adjournment. 


MONTHLY EBPORTS, &c. — Goniiniietl 


other publications, and that a Committee be appointed to advise the 
Eegistrar- General as to the validity of applications. 

The consideration of the qiiestion was postponed pending an expression 
of opinion from the Attorney- G eneral to whom the subject had been 
referred. 

The Secretary stated that so far he had only received oin'. repl,v_ h'lnn 
the Members of the Cacao Committee in answer to a Cinnilai’ issued 
asking for information as to the Cacao production of Trinidad. 

CORRESPONDENCE. 

1. A letter from the Warden of Tacarigna to the Hon’ble Colonial 
Secretary relating to a recent decision against the Manager of Carom 
Estate for infringement of the Fire Ordinance, and also correspojidence 
from the Manager was referred to the Board for an expression of its 
views. Mr. Eay stated that the Warden’s proposal to grant a license 
for 14 clays would meet the difficulties experienced by the Caroni^ Estate. 
It w'as also stated that the Ordinance ’was unworkable in connection with 
the burning of diseased plants. After discussion the Board recpiested Mr. 
Ancher Warner to draft ainendmg clauses to the Ordinance so as to inake 
it applicable to the new conditions that had arisen in connection ^vitih 
steam ploughs and diseased plants. 

2. A Circular Despatch from His Lordship the Secretary of State 
for the Colonies enclosing the Eeport for December, 1908, of tlie British 
Delegate at the International Sugar Commission, w'as laid o]:i the table. 

3. Further replies were read from Iifessrs. Madoo and Mills stating con- 
ditions re their offer to the Board of lands for the purpose of conducting 
experiments in cacao cultivation. The Secretary -was directed to write to 
Mr. Mills, stating that the Board had received his ofer favourably, but 
regretted its inability to undertake at present any experiiuents in the 
planting up of a cacao plot. The Board regretted that it was unable to 
recommend at present any experiments under the conditions stated by 
Mr. Madoo. 

4. The resignation of Captain E. K. Wright owing to his duties 
requiring his absence from the Colony for long and uncertain intervals 
was accepted. 

The Secretary was directed to inform Captain Wright that the Boiird 
receiver] his resignation with great regret and that his past services had 
been grea% appreciated by all the Members. 

5. The Secretary announced that Mr. J. Arbnckle had ugiaunl l.r) 

on the Committee for the valuation of the Stock on the Govci'inucnt Ibirui, 
and that the Committee had met on the 20th iiistaiit and had \'aIuod 
the Stock. 

6. A letter from Mr. Greig dated April 25tb was road staling tliafi the 
Trinidad Petroleum Company had a stock of 100 lone luaidr(!il) ions of 
crude oil on hand which they were willing to dispose of at a cbuiip rat:', to 
anyone who reqnii'ed it for the purpose of destroying clisrast'd phuiis ; and 
suggesting certain aspects of coconut disease for investigation by the 
Entomologist and Mycologist. 

The following specimens rvere exhibited — 

(a.) Sample of sheet rubber from Major Walker, Tobago, sent 
through the Colonial Secretary. 

(E) Samples of different types of paper manufactured at the 
Tacarigna Factory. 

(c.) Improved type of cacao knife patented by Messrs. D. C, Plummer 
and A. B. Carr- 

The meeting adjourned to Friday 18th June, 1909. 

A. E. COLLENS, 

Secretary {(m 
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152.— Minutes of tlie Board’s Meeting. 

At a meeting of the Board of Agriculture, held in the Council Chamher, 
(Government Buildings), on Friday, 18th June, 1909. 


Ft emit : 

The Director of Aoeiculture, (Vice-President) in the CJmir. 

,, Hon’bee G. T. Denwick, c.m.h. 

„ „ S. Henderson. 

„ ,, Carl be Vertetjil. 

„ „ W. G. Kay. 

Lieut.-Colonel J. IL Collens, v.d. 

Mr. L. Bert be Lamarre. 

„ J. D’Abadie. 

„ W. Grbig. 

„ J. Moobie. 

„ PI. E. Murray. 

„ L. Sbheijlt, r. sc, 

„ E. Sbllier. 

„ J. H. Wade. 

„ A. E. Collens, (Secretary). 

The Vice‘Presidf3nt announced that His Excellency the President had 
asked to be excusecl from attending the meeting unless there happened to 
be any subject of special iniportance on the Agenda ; and that Mr. Ludovic 
cle Verteuil had also written regretting his inability to be present. 

The Minutes of the previous meeting having been printed and circulated 
among the members were takeii as read and confirmed. 

The total expenditure to date amounted to #2,292 22. 

The report of the Advisory Committee was read and the following 
recommendations approved:-- 

(1.) AVith regard to the proposal made by the Warden of Savana 
Grande that the district should have a representative on the 
Board : — The Committee is strongly of opinion that there should 
be no representatives appointed for districts, that the present 
members represent industries and not districts, and that the 
Cacao Industry is fully represented already. 

(2.) That the actual travelling and other expenses incurred by the 
Agricultural Inspectors should be refunded on production of 
vouchci’s, but this expenditure should not exceed more than #10 
}ieL’ month for each Inspector. 

(3.) Thiit I'uiahcr action should be taken to carry out the views of the 
Hoi imir able Oollector of Customs on the free admission of 
Articles used for Agricultural purposes, so long as the financial 
requirements of the Colony admit of it. 

It was decided that the Advisory Committee should make 
definite recommendations, and confer with the Collector 
on tins matter. 

(4.) That as it may interfere with their field engagements, the 
Entomologist and Mycologist need not attend the meetings of 
the Board unless they happen to be in office and are notified to 
do so. 

(5.) That it be brought to the notice of the Government that the 
house formerly used as the Superintendent’s office in the 
Government House Gardens belongs to the Botanical Depart- 
ment, and inquiring whether it will be again available for the 
use of that Department. 

(6.) That Mr. V. X. de Verteuil be invited to act as a member of the 
during the absence of the Honourable K, S. A, Warner, 


Confirmation 
of minutes. 


Expenditure. 
Eecomraenda- 
tions of 
Advisory 
Comnaittee. 
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The Conimittee reported that they had received the following' offers - 

(A). To 'Mivcr Three hags of Cacao Manure to be used for the experiments carried 
Estate. out at Biver Estdte.. 


(B.) To any 
member 
interested in 
Coconut cul- 
tivation. 


Monthly 

Reports. 


Two bags of Coconut Manure. The composition of the manures, 
the cost, and the amount to be used will be furnished. 

Mr. W. Greig expressed his willingness to undertake the exptarimeiits 
in connection with coconuts, and to report the results to tlie 
Board. 

The monthly reports of the Entomologist and Mycologist and Agri- 
cnltural Inspectors having been printed and circulated among the membei’s 
were taken as read and ordered* to be printed. A supplemental report of 
the Mycologist on suitable districts for conducting experiments in spraying 
was read. 


After discussion it was decided that as the cost ’of spraying was so 
small, the experiments should be conducted on a larger scale in blocks or 
fields containing 10,000 to 12,000 trees, the yield from which has been 
known for some years previous, and that t'wenty trees was too small a 
number for determining the results of the experiments. It was also 
decided that the number of shade trees in each field should be counted and 
recorded. It was further agreed to recommend that spraying experiments 
be made on the following Cacao Estates : — 


La Vega 
Soconusco 
Verdant Vale 
Wyaby McBean 

and on the Estates of Mr. Maurice 
and Sangre Grande. 


... Hon. C. de Verteuil. 

... Messrs, Wilsons Limited. 

... Mr. J. H.Wade. 

... Mr. H. E. Murray 

Lange and Mr. de Gamies at Giianapo 


The Board expressed its appreciation of the satisfactory work of the 
Inspectors, and it was suggested that with the co-operation of the Wardens 
and Members resident in the districts the smaller proprietors might be 
invited to hold meetings at which the Inspectors would be present. 

Appewuce of The Honourable S. Henderson announced that blight had appeared in 
niigiit. of Chaguanas District. It was clBcicled that the 

Mycologist and Entomologist should visit the district and report. 

The following papers and reports were read ;~~ 

1. Kesults of analysis of soil from BrooUyn estate. 

The analysis of the BrooUyn soil shows that it is dcficiDiit in 
lime and phosphates and that the ratio of magnesia to 
lime is too high, 

2. Results of analysis of Wild Bines— (icc//. wen mtclmmpifi). 

These were analysed to see if they could be utilized as a 
mulch. The extent to which the Bample, when cut sniall 
and exposed to the air, retained moisture indicated one 
of the useful features of mulches. 

3. Results of analysis of seedling eanes grown at the Government 

Laboratory. 

Some of these seedling canes showed a high percentage of 
sugar and high quotient of purity. It was decided to 
replant them at the Experiment 8tation, 

Ml. xieuderson expressed a desire to obtain some of the cuttings. 

4. Life and growth of a cacao pod— by the Honourable C. de Verteuil, 

This short contribution created a great amount of interesti 
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MONTHLY REPORTS, &c. —Contijmed. 


The folbwin,g papers referred to the Board by the Honourable Acting 
Colonial Secretary were dealt with: — 

1. Establishment of a Labour Bureau. LabDur Bureau 

Bciiol/ued: — (a) That without anything in the shape of a 
Vagrancy Act, and without any difficulty in obtaining employment 
by those who are really desirous of doing so, it is the opinion of 
the Board that the Establishment of a Labour Bureau would 
result in as complete a failure as the previous attempt at the 
Immigration Office ; 

(b.) but suggests that one he established for trial if it is found 
desirable to do so. 


2. Draft of an Ordinance regulating the Truck System. Truck System 

Referred to the following Committee;-- —M.P. 3920/07 

Vice-President— (Chairman) . 

Honourable Carl de Verteuil 
Mr. Bert de Lamarre. 

„ W. Greig. 
j, L. Seheult. 

„ J.H.Wade. 


3. Honourable S. Henderson’s motion re Tobago Stock Farm and Tobago Stock 
the protest of the Planters’ Association, Tobago, were referred Farm.— M.P. 
to the following Committee : — 

Vic e- President— (Chairman) . 

Honourable S. Henderson. 

Mr. J. D’Abadie. 

„ E. L. Sellier. 

„ J. H. Wade. 


.'5899/08, 

2744/09, 

2982/09, 

3253/09. 


4, Report of Committee on Biver estate. Eiver liJstate. 

His Excellency the acting Governor’s Minute was read stating Experiments 
that there was no necessity to refer the question to His Lordship ?? p^rqg/ofT 
the Secretary of State, hut that the matter could be brought up ^ 
again wdien next year’s estimates w^ere being prepared. 

The discussion on Mr. Jardine’s paper on the natural regeneration of Mr. Jardiue’s 
Cacao soils was postponed until next meeting. paper. 

Tlie meeting adjourned till Friday, 1.6th July, 1909. Adjournment. 


A. E. COLLENS, 
Secretary (pro 
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Analyses of Tobago Soils. 



Iteen grown 
time — 


HE following tables give analyses of soils, A, B, from 
Argyle Valley, and C, D, from Eoxboroiigh ; the latter 
Iteing old cane lands. C, having received a dressing of lime 
three months before the sample was taken, 
last two soils were cidtivated as contracts for seven years 
before samples were taken, that means that a lot of provisions had 
corn, ytim, sweet-potatoes, more than one burning that 
previous to contract these lands were in bush for several years 
I cannot find how long, and before that in Sugar Cane. 

No manures have been applied by us and pro bably not in sugar times. 

All the samples liave been taken from cultivated land i.e, in cacao. 

We cannot tell why there should be so much difference in 
Nitrates between C. D. C. was taken from sugar flat and had been 
limed three months before. H, is from same flat about ten yards 
away but had received no dressing of lime. 

It is well known that lime assists nitrification ,* and the addition 
of lime to soil C. is probably the cause of the increase in nitrates 




P. c. 


A. 

B. 


Argyle Valley 

Argyle Valley 


hillside. 

hillside ridges. 

Gravel ... 

15-22 

9-42 

Coarse pebbles 

3B2 

2-44 

Pebbles anti coarse sand 

5-22 

4*26 

Sand ... 

2-58 

3.88 

Pine sand 

3*04 

4-00 

Fine soil... ... 

70*62 

76*00 


100‘00 


100-00 


The tine soil contains 


Water ... 

5-80 

5*62 

Organic matter and combined water 

7-50 

8-20 

Mineral Matter 

86-70 

86*18 


100-00 

100*00 



o 


•i 

A. 

B. 

Ar^7/le Valley Aryyle Valley 

Jdlhidfi. h/ilhide 

Cowjposition of fine soil dried at 100° G, 


'’’Orfl'Mnc matter and combined water 7-9G2 

8*688 

Soluble silica 

•425 

■673 

Oxides of Iron and alumina 

17-907 

21 *731 

Lime 

4-119 


Magnesia 

•732 

•7;n 

Potassium oxide 

’192 

•M5 

Sodium oxide 

•212 

■249 

Phosphoric anhydride 

■108 

•043 

Sulphuric anhydride 

Trace 

'102 

Chlorine ... 

■003 

•002 

Insoluble silica and silicates 

68‘340 

64'340 


100-00 

lOO-OO 

Containing: — Total Nitrogen *184% 

•157% 

Available Plant Food. 



Potassium oxide 

-0176 % 

-IIOHl % 

Phosphoric anhydride 

•0265 „ 

•0114 „ 

Nitrogen as nitrates 

•0073 „ 

•0013 „ 


0. 

IK 

"Water ... 

4*40 

6*42 

Organic matter and combined water 

10*40 

9‘96 

Mineral ... 

85-20 

83'62 


‘ 100*00 

lOO'OO 

'Composition of samples dried at 100° G. 


^Organic matter and combined water 

10-879 

10-643 

Soluble silica 

•725 

•764 

Oxides of iron and alumina 

23-471 

23*107 

Lime 

1-816 

1-921 

Magnesia 

•795 

■H40 

Potassium oxide 

-246 

•270 

Sodium oxide 

■113 

• 1 50 

Phosphoric anhydride 

•065 

•156 

Sulphuric anhydride 

‘061 

•1 1 1, 

Chlorine 

•004 

■003 

Insoluble silica and silicates 

61-825 

62-035 


100-000 

IflO-OOO 

• Contaimng:— Total Nitrogen -237% 

■229% 

Available Plant Food. 



Potassium oxide 

-0074 % 

-0102 'K 

Phosphoric anhydride 

•0224 

V/ A \J £4 /fj 

*0462 „ 

Nitrogen as nitrates 

■0124 „ 

-0046 „ 


Joseph 

m Vekteuil, 

A.ssistant Government Analyst. 
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Rubber Cultivation in Trinidad and Tobago. 


The increOiSing use of rubber, the probability of this continiiiTQg 
as oivilisation progresses, and the abnormally large profits that 
have been and are being realised from rubber plantations that have 
come into bearing, have attracted the investor and it is now recognised 
that the cvnltivatioii is an extraordinarily profitable industry with 
every probability of permanence. 

A lew years ago the only sources of rubber were the native trees 
in the jungles of South America and Africa but within the last 
decade various rubber trees have been pressed into the service and 
have now taken their place as useful and remunerative cultivated 
plants. 

Cultivated Rubber. 

The chief of these is Para Hevea hraziliensis the trees from 
which the highest priced rubber is obtained. Scores of millions of 
these trees have now been planted cliietly in the Eastern British 
tropical countries and have grown vigorously and have at an early 
age - from 4 to (i years given large yields of marketable rubber of 
good quality. 

Other rubbers have been, cultivated with success thougdi not so 
great as that of the eastern Para plantations. Of these, Castilloa 
(Jastilloa elasilea is the most important and rubber of good quality 
and price has been obtained from trees of this species in Mexico and 
■other countries. 

Euntumia formerly called Kicksia has also been cultivated and 
good rubber extracted from this tree put upon the market. 

These three plants are the only tx'ees which have been planted 
in rubber estates in Trinidad, and as far as our knowledge goes at 
present are the best vsuited to local conditions. 

The chief desiderata in the successful cultivation of rubber trees 
are climatic, the chemical constituents of the soil being as compared 
with the cultivation of other plants of relatively little importance. The 
ideal rubber climate, especially in the case of Para and Castilloa, is 
an equable high temperature and a constant rainfall without any 
period of drought. Seventy inches if distributed equally throughout 
the year is sufficient in most cases in some very porous and sandy 
soils this may be hardly enough for the maximum rapidity of growth. 

Profits of Rubber Estates. 

The unique success which has attended the planting of rubber in 
Malaya, Ceylon, and other countries, has naturally turned the atten- 
tion of all interested in Tropical Agriculture to this cultivation, and 
no country where the climatic conditions are favourable to the growth 
of the plants whose rubber is already valued high on the market, 
would he wise to neglect consideration of rubber planting as an 
industry which may prove as it has done in the East far more 
profitable than any other agricultural venture. 

There is little need to tempt the natural desire of the Tropical 
Agriculturist by mentioning the profits that have accrued from 
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riib'ber planting in Malaya and Ceylon. The wonderful results are 
now well known in Malaya where during the last eight years soiiie 
fifty million trees or over 300,000 acres of land have been planted, 
many of the estates which are in bearing are paying 100 percent, pivr 
annum on the capital expenditure on the fields which have alw-iul y 
come into 1) earing. 

The high cost of agricnltural labour here necessarily nieans tdie 
adoption of different methods of. cultivation from those of the Cduo- 
tries with more favourable labour conditions. The iiractice which 
has produced such excellent results in the East of keeping tlie lieliis 
absolutely free from weeds by regular going round every ten days or 
a fortnight cannot, owing to the prohibitive cost on lalionr, be ciirriiMl 
out here. The methods of tapping Hevea, which obtain in Malaya 
and Ceylon require the careful shaving of the cuts on eacli tapped 
tree 120--18() times in the year. 

Both these methods of rubber cultivation in the East are 
less suitable here, and other methorls must be adopted to achieve, if 
possible equal results. In the case of the weeding, I have for the last 
five years preached the adoption of the system of cover pliuits 
instead of clean weeding as being a method of saving a large propor- 
tion of the cost of bringing rubber into production without retarding 
the growth of the plants cultivated. 

One of the chief objections in the East, is the dislike of the k(‘eri 
planter to fields which do not show what in his opinion is the sign of 
^und planting, viz., absence of all weeds. This objection does not 
^'xist in Trinidad as such fields are unknown and the nearest approaeli 
to clean weeding is that carried out on sugar estates, wlvile in cacao 
plantations the weeds are merely kept back to some, extent l)y thi‘ 
practice ofT‘ h-i’n,shing,” i.e., slashing them, down with cutlasses 
leaving the roots in the ground and scattering the seeds over the soil. 

Plantations in Trinidad and Tobago. 

Eubber planting in Trinidad and Tobago is in its infancy, and 
owing to lack of confidence or the necessary technical knowledge in 
cultivation and extraction of latex the progress has not been very 
rapid. There are at present in Trinidad some rubber trees of agi's 
varying from one to fifteen years of tlie following s]»ecics, and tie,} 
following figures have been returned in answer to circulars i'rom tlie 
Department — 

Hevea ... ... SO, 000 

Castilloa ... ... 600,000 

Puntmnia ... ... 25,000 

It is not possible to compare the growth of these trees witli 
those of siinilar age in Eastern plantations because in the lattm* 
countries the trees have been grown from their being planted as 
stumps, on clean weeded land and the height and girth under these 
conditions is much greater than in the case of treCvS surrounded by 
■weeds or shading the soil with other trees and shrubs. 

I have recorded very few measurements of trees in what is 
termed in the East ^‘ abandoned land ’’ and this is unfortunate as these 
figures woi-ild he of use to compare with trees in Trinidad and 
Tobago which are growing either surrounded by weeds periodically 
"‘ brushed,’’ generally in association with Capao, Erythrina (Bois 
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iriiiixortellc!) Banana and other plants. From o'eneral observations, 
however, i am ol the opinion that the growth of Para rubber under 
tlie local conditions is very little if at all inferior to that of the treOvS 
ol tlie same species in Malaya and Ceylon treated in the same way. 
Of tlie relative growtli of Castilloa I have still less la?, liable data to 
i'onn an opinion, Init (diservations in different parts of Trinidad and 
Toliago lead me to tlie belief that Castilloa and Ilevea i Para) grow 
eqnaJIy well and vigorously liere. It is true that in places Hevea 
seems to thrive more than Castilloa, but the reverse can lie observed 
and 1 do not tliiiik tliere is any reason to suppose that taking the 
island as a whole either plant grows more vigorously than the other. 


Hevea oit Castilloa ? 

The decision for intending rubber planters as to wliicli plant 
msiy lie expected to pirove more profitable is not easily settled. The 
cliiel’ arguineuts in favour of Hevea are that it grows vigorously on 
comparatiixvly poor soils which are well drained. That the yields of 
ruidier from trees already tapped, as far as they have gone compare 
i'avi/urably with tliose of similar age in other countries. That the 
mciliod of extracting the latex from the Para rubber trees has been 
bi'Diiglit to a degree of perfection which though still capable of 
imjirovement is emiiunitly satisfactory and practical. Against this, 
however, as [n'evioiisJy mentioned is the argument that these inethods 
of tracting tlie latex from Para involve a large amount of regular 
daii}^ labour wliich we cannot liope to reduce by meclianieal means. 

Tliat the rubber ot cultivated Para trees has secured a high place 
on tlie markets of the world as a valuable rubber, and is in continual 
demand by the manufacturer. That the coagulation Is easy and the 
preparation of dry riiblicr a well understood and 00 , 33 ^ procevss. 

The arguments against Para as compared with Castilloa are, that 
the siippl}^ of seed locally is limited and importing them from the far 
East is by no means an easy or certain way ot getting plants. That 
tlui plant wlieii youiig is greedily eaten by almost all animals. I have 
scM:‘n many thousands of plants in a large nursery browsed down by a 
cow and deer, monkeys, pigs, &c., aiv very fond of the plant. 

The iirgiimeiits in favour of planting Castilloa elaslnca are to some 
i'.xteiit more based on expectation than on exact data. The tree grows 
vigorously and in some cases when side by side with Hevea eonipares 
favourably witli tlie latter. An almost unlimited supply of seed and 
young jilaiits is available. The impjortant question of probalde yields 
is not an easy matter to express an opinion on. Large |dantations of 
Ciistilloa exist in Mexico and other countries but figures of the yields 
as far as they are obtainahle, do not show ani'tliing like the return 
wliieh Hevea has given in Malaya and Ceylon. The differences in 
the returns from large areas in Mexico Castilloa and Malaya Para are 
enormous. In the latter County in one State, Negzu SemliL'an, uOC),000 
tapjied trees gave an average of 2 lbs. 7 ozs., per annum while the 
highest Mexican figures on a sizeable area I have seen are ^ lb. 

The results of all observations and experiments wliicdi have been 
carried on in Trinidad and Tobago are most encouraging in regal'd to 
the amount and quality of the latex in the tissues of Castilloa trees 
of age and size, but the inethods of extraction are at present by no 
.means satisfactory, I carried on .very few experiments or observa- 
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tions in extraction of latex from Castilloa ’wlxen in tlie East of the 
planting of that tree not being considered as against Heveii. 

Since my arrival in the West Indies I have been making riuuiy 
tentative experiments and observations as to tapping Castilloa, and 
ana of the opinion tliat the methods wliich have been iLscd for extrtie- 
tion of latex np to the jn’esenfc are lansuited to the s1;ru€.iiir<? ot the 
tissue of Castilloa and the arrangement of its latex vessels. Tin* use 
of the kirife in Hevea causes little or no gaping of tlie wninidj imd 
the bark tissues can be cut smoothly and very thin. In Castilloa tlie 
fibrous character of the tissues make it difHeult to cut cieau or tliin 
and there is always a widening of the wound whicli, takes a long time 
to heal and is the potential harhourer of insects, fungi and other 
undesirables. For these reasons I am inclined to helieve that if live 
latex can be extracted with minimum of wound to the tree, and nt 
the same time by a process which can be done quickly, anil ivS thenv 
fore labour-saving, a great advance will be made in the methods of 
tapping Castilloa. 

Tapping of Castilloa. 

Being of opinion that the cutting or slicing of Castilloa bark was 
unsuitable, k began soon after my arrival a series of experlviuints im 
individunl trees, with sliai’p pointed weapons of diifering dimensions, 
all of which were meant to penetrate right down to the old Nvond, 
with as small a puncture as possible. 

Can the latex be so extracted with success ? It is too early to be 
at all confident, but the tappings with various crude iiistriiiuenis I 
used at first gave excellent results per square inch of bark ta|)ped. I 
have recently received from England a series of instriinumts made 
from my designs, in which the pricking points varying in size and 
length, distributed on rollers, can be forced into the bark making 
equidistant punctures all over the surface of the trunk. 

When I have carried on a series of exact experiiuental tappiiigs^ 
with these new tapping instruments and discover whicli of the prick- 
ing points is the most effective, and at what distance the punctures 
should be made, an account will be piiblislied in detail, and it; is 
therefore not necessai'y here to go further into the questii)n, 

It would be premature to make any estimate of tlic quanl ity of 
the latex which may be expected from these piickiug mi-lhods, *hut 
results on small areas of bark in one pricking liave given yields wiliiiih 
when multijdied by the diiferenoe between tlte area lappial and the 
aiea available amount to from ^ to 2;^ lbs, per tree in one tapjiing. 

It must, howmver, be explained in connection with these prelimi- 
nary experiments over a small portion of the area of the tree tliat it 
is improbable that the whole area ivill give as much as the multiple 
of the amount recorded from the smaller area. In the latter some 
outside the tapped and measured portion. 
Mr. Smith of Tobago, -who has carried on experiments as to tliis 
method of tapping, supports this and informs me that a trial of the 
whole area on a tree in his estate showed a less amount than that 
obtained from a portion. 

The question as to whether the maximum of latex can be 
extracted by qnickiug the whole as against treating a portion, say 
halt or one-third, of the tapped area of the tree is one. wdiich must be 
detennined and in a series of experiments which I have planned and 
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wliicli will be carried ont by the permission of the owners on six 
different rubber plantations of tree of eight years and older, this 
problem will be I hope solved. 

I hope that such experiments will be carried on by all planters 
having tappable Castilloa trees, and it will be of much assistance if 
any carefully recorded data as to yield by pricking or any other 
process can be sent to me. In order to get the best yields from the 
pricking method the tree must be occasionally sprayed with water 
during the tapping process until the iatex ceases to flow, this will be 
found to largely increase the amount extracted, the holes by this 
means being kept open and the rubber not allowed to coagulate in 
them and thus stop any further flow. 

My experience on this point has been that while the flow from 
punctures properly made and without spraying or watering will flow 
for some minutes, if coagulation is prevented by applying 

water the flow W’ill continue from 50-75 minutes and will result in 
some 30 per cent, to 40 per cent, more latex. 

With regard to methods of planting I would strongly advise the 
planting of rubber by itself on the land and not in conjunction wflth 
other trees. Mixed cacao and rubber plantations rarely do justice 
eitlier to the one or the other cultivation. The rubber should be 
planted in the open without any shade over it at all, and the method 
of planting stumps which has resulted in such excellent plantation 
of over 300,000 acres in Malaya will probably be fcund to be the 
best here. The stumps used are plants from the nurseries of six to 
eighteen months old from which the green portions have been cut 
and the roots roughly trimmed, the result being a stick of about 
^ in. in diameter from 4 to 5 feet high. These when planted in the 
field in suitable weather should strike and produce leaves within a 
few weeks. 

The lield must be prepared for the rubber some months before 
they are planted and if it is virgin jungle the best method will be 
directly after it has burnt ofl‘ to establish by sowing broadcast or by 
planting whatever cover plant is selected as the most suitable. 

Wlien once the cover plant is thoroughly established the field 
needs no more attention, and when the stumps are ready, 'and good 
planting weather is anticipated, they can he put out without 
materially disturbing the cover on the soil. 


Distance of Teees. 

As to the distance of planting like most agricultural problems 
admits of argument. The reasons against close planting i.e, 12 x 12 
feet or closer (302 to the acre) are that it prevents the tree from 
growing to full vigour and to the greatest possible size, forcing it to 
nm up to the light and giving no room for lateral branches. That 
it increases the cost of collection of rubber since a larger number of 
trees have to be tapped for the same amount of rubber. That if it 
is found necessary to give the trees more room the cutting out of a 
proportion of them is fraught with much danger to the remainder, 
inasmuch as each dead rubber tree root or portion of root is a 
potential centre of root disease fungal or insect. To plant more 
rubber trees than it is intended to permanently keep on the estate 
and afterwards by cutting out reduce the number is a dangerous 
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policy. All acquainted with diseases in plants will agree that to 
leave the dead roots in close proximity to roots of living trees of the 
vsame species is most likely to encourage root liingtis and insect pests. 

If a planter finds it necessary to give more growing room for 
the loranches and leaves of some of his trees it is preferable to 
pollard some allowing them to grow slowly ■underneath the branches 
of the iinpruned trees, rather than by cutting them out to leave the 
decaying roots dotted all over his fields. That the admission of s’lui- 
light freely as is possible in a plantation of rubber with trees 20 to 
30 feet apart is a safeguard against the attacks of parasitic fungi. 

The advantages claimed for close planting are that it gives for 
first years of tapping a much larger yield per acre. Evidence in 
eastern plantations point to this being true during the first four or 
five, years but the additional cost of , tapping and the probability tliat 
this result will not be so marked as the trees get older to a grent 
extent modifies this reason for close planting. 

I wmuld have jDreferred to postpone the writing of these notes of 
rubber cultivation until I had more exact data upon which to base 
my opinionSj but the number of queries with regard to the possi- 
bility of rubber in Trinidad and Tobago, both locally and from 
England, seem to necessitate some report as to the position up to the 
present. Our defiiiite knowledge is ’ at present very scanty, and 
accurate and reliable data must be gathered by exact observation and 
•experiment. The position in regard to the rubber industry in, 
Trinidad is not unsimilar to that which obtained in Ceylon and 
Malaya some ten years ago. The mass of statistics and observation 
which have been carried on by the scientific officials of these places 
as well as by intelligent aiid painstaking planters has given these 
countries an industry upon which they have exact knowdedge, and the 
prospects and profit of which they can accurately gauge. 

It is however certain that both Hevea Braziiiensis (Para) and 
Oastilloa elastiea grow vigorously and yield latex in good quantity in 
Trinidad and Tobago. No data exists as to yields, only spasmodic 
tappings having been made and no rubber has been prepared but by 
the crudest methods, but all these attempts have been encouraging 
and contain no evidence that the trees of Trinidad and Tobago possess 
any less of the profitable characters than the Para and Castilloa trees 
<)f rubber-producing countries. 

Future Experimental Work. 

Through the kindness of Mr. Boos, I have had placed at my dis- 
posal for experimeintal purposes 97 Para rubber trees of 9 or 10 
years old, averaging in girth at 3 feet from the gro-imd 2 feet 10-1 
inches, and at the base 3 feet 8^ inches. I am making arrangements 
to carry on a continuous series of tappings every other day for two 
years or more, and all data of yields, quality of rubber, &c., will be 
carefully recorded. 

I propose, to begin a series of experiments on a large scale with 
Castilloa directly the experiments I am carrying on with a small 
number of trees have given some information as to the best shape of 
puncturing instrument and the most effective way of forcing it into 
the bark. 
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For tliis purpose tlie estates below mentioned have placed plots 
of trees at the disposal of the Depart orent of Agriculture and there- 
fore while regretting the lack of information on important points 
wliicli this paper show I hope that in the course of a few months 
the Iviiowledge wlrieli avc so much desire may be. obtained. The 
plarii.er wlin is at present Avaiting timidly on the bank Avill be 
c!ucnurn,ge(.l to pbinge and Avill also have hgures to enable him to 
clioDse bctiwta'ii the. rival merits of Hevea and Castilloa : — 


Siiiita Aneta ... Longdenville 
Santa Jose . , , (luaico 
Verdant Vale ... Arima 
Poole . . . Savana Grande 

Kiehinond ... Tobago 
Louis D’or ... Tobago 
Monte Cristo ... Cimiuto 


... Mr. F. Boos. 

... Mr. J. G. de Gannes, 

...Mr. J. Wade. 

... The Poole Estate Syndicate. 
... Captain Short. 

... Mr. T. W. M. Orde. 

... Mr. H. Monceaux. 


The illustrations distributed througdi this issue shoAv the various 
species of rubber cultivated in Trinidad. In all cases the plants 
liave been grown Avithout continuous Aveeding, and this factor should 
be taken into consideration in considering the size of the trees as 


compared to tr 

ees of the same species in 

other countries. 

ITatk 

1— Castill oa elastica 

... 6 

years old 


2 — FiintiiTnia elastica 

... 3^ 

',15 3 3 

3} 

3 — Castilloa elastica 

... 6 

3 3 3 3 

}} 


... 12 

: 1 ,15 

3) 

0 — 11 e ve a bra zil ie n s i s 

... o 

3 3 3 3 

33 

6 — F untumia elastica 

... 12 

3 3 3 3 

3 3 

7 — Castilloa elastica 

... 20 

33 3 3 


J. B. C. 
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Preliminary Report on Cacao Spraying Experiments. 


Although the cacfio spraying* experiments have not heeii car- 
ried on for sufficiently long a time to make general spraying 
recommen Nations possible, the Board of Agriculture has thought it 
advisable to give at this time the beneficial and harmful results 
which have thus far been obtained together with the methods 
and mixtures Uwsed. 

Ill the latter part of July some preliminary sprayings for the 
purpose of learning the effect of various mixtures on flower buds,, 
flowers j young fruits, and leaves were made both at Santa Cruz and 
Tumpuna, while the main part of the work was clone later in one of 
Mr. Maurice Lange’s fields at the latter place. As a preliminary test 
Bordeaux mixture of two strengths, 5-5-50 and 4-4-50, ivas tried 
as well as a proprietary lime-sulphur solution at various dilutions. 
Both strengths of Bordeaux mixture delstroyed buds and flowers and 
injured tender leaves on young chupons to a slight extent hut even 
the very small fruits and older leaves were not injurcMi at all. The 
lime-sulphur mixture, diluted as much as 1 to 25 was also injurious 
to buds and flowers but proved innocuous to leaves and ffuits, while 
at a dilution of 1 to 30, the weakest solution tried, the buds ryere 
scarcely injured at all and a few flowers which were open at the time 
of spraying set fruit later on. This mixture still more dilute is now 
being tried and ma}^ prove a valuable spray for cacao. A self boiled 
lime-sulphur mixture is also being tried. The injurious effect of the 
Bordeaux mixture was doubtless aided by the climatic conditions 
following the spraying, for a great doial of rain fell so that the trees 
were wet for several days, and it is a well known fact that Bordeaux 
mixture is much more injurious in wet vreather than in dry. 

Tor the experimental work on a somewhat larger scale a block of 
one thousand trees was selected and divided into tyvo ei|ii!il parts. 
The two plots of five hundred trees thus formed were as nearly alike 
as possible in all respects. The trees were of the same age, and the 
drainage, soil, and shade conditions of each plot was identicaL 
Moreover two pickings which were made before any spraying was 
done gave practically the same amount of cocoa from each plot, and 
the relative proportion of black to good cocoa from each was tlie 
same. Plot 1 was sprayed on September 6 and 21 with Bordeaux 
mixture, 5-5-50 formula, while plot 2 was left unsprayed as a coii- 
troh The spraying Avas done with a barrel pump fitted witli two 
To foot leads of hose and 8 foot bamboo extension rods with double 
vermorel nozzles. An endeavour was made to spray each tree 
thoroughly including leaves, pods, trunk, and branches. At the 
time of the first spraying the trees were well laden with young fruits 
from ^ to 8 inches in length and bore a few older pods. A small 
picking from the plots was made in September and the yield from 
each w^as the same, as was to be expected, for it was too soon for the 
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spraying to have had any effect. The two main pickings were made 
oil Noveniher 12 and Ilecember 11. The fruit from each plot was 
piled separately, counted, and sorted into sound and black cocoa. 
The term black cocoa” is used here in the general way and means 
pods which have been so attacked by fungi that the beans have been 
affected. Pads in which the rot started from bird, squirrel, or deer 
injury were not considered black cocoa in the count. Such injury 
was about two per cent, of the total number of pods picked. 
Detailed descriptions of various types of black and brown rots and 
canker of pods and ot the causative fungi are in preparation for 
future publication. The results of the counts are shown in the 
following table 


riot numbers and treatment. 

Pods Picked. 

Total 

Nnumber. 

Sound 

Pods. 

Black Pods. 

1. Sprayed Sept. G and 21 ... 

Nov. 

12 ... 

1942 1 

1726 

Number. 

216 

Percent, 

111 

J) JJ J5 

Dec. 

11 ... 

1277 

1204 

73 

5 ‘7 

Total ... 



3219 

2930 

289 

8-9 

2. Control, no treatment. ... 

Nov. 

12 ... 

2064 

1404 

661) 

32'0 

3 1 3 T 3 • • - ' 

Dec. 

11 ... 

1040 

778 

1 

262 

25'2 

Total ... 



3104 

2182 ’ 

922 

29*7 


From a study of the table it will be seen that there has been a 
gain both in the. total number of pods and in the number of sound 
pods from the trees of plot 1. As a result of this gain the 500' 
sprayed trees yielded 189 pounds more of good wet cocoa than the 
nn sprayed trees. 

Although these results alone are not sufficient to make it possible 
as yet to give definite spraying recommendations, they show that the 
amount of black cocoa can be appreciably reduced by the use of 
Bordeaux mixture. Moreover both Bordeaux mixture and lime- 
sulphur solutions kill moss completely so that hand mossing is not 
necessary on sprayed trees : and again, trees sprayed with these fungi- 
cides are doubtless less liable to canker infection than unsprayed 
trees. 

Mlil'UOJ) OF PuEPARINO BORDEAUX MIXTURE. 

It is essential tliat Bordeaux mixture be properly made to get 
the best results from its use. The necessary ingredients are copper 
sulphate or bluest one, temper lime, and water. The greater part 
of the commercial bluestone on the market here is suitable for 
spraying purposes. It should be obtained in either the crystal or 
granulated form ; any which has a greenish substance mixed with it 
in appreciable quantities should be rejected. Great care should be 
taken to use only fresh temper lime. It can be got in barrels bolding 
about ISO pounds or in smaller kegs. Soft water makes the best 
mixture, but for practical purposes any water which does not contain 
much mud or grit may be used. 

Various strengths of Bordeaux mixture may be made. For 
general work it is perhajos best to use a mixture containing an equal 
quantity of bluestone and lime. In the experiments here the 5-D-f50 
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formula lias been used, that is to say, 5 pounds of blues tone, 5 
pounds of lime, and 50 (American) gallons of water. A barrel of 
mixture after this formula should be made as follows DiuSsolve tlie 
bluestone in 25 gallons of water in a half-barred or otber suitable 
vessel ; slack the lime iii a similar vessel, and when tliorouglily 
slacked and worked into a paste dilute with water to 25 gallons. 
Then pour the two solutions together simultaneously into tlie spray 
tank or other vessel. The mixture thus made will bo a beautiful 
sky blue colour and creamy in consistency. It should be kept 
tlioroughly agitated and used as soon as made, though the separate 
bluestone and lime solutions may be kept mdefinitely. Where 
spraying is done on a large scale it saves much time to make up 
stock solutions of bluestone and lime. Fifty gallon barrels or pun- 
cheons of larger capacity can be used for holding these solutions. 
The bluestone stock is made by dissolving a given raxmber of pounds 
of bluestone in the same number of gallons of water. This is best 
done by filling with water a 50-gallon barrel, if such is to be used, 
and suspending in it near tJie top a bag containing 50 pounds of 
bluestone. This will dissolve in about turn hours. Each gallon of 
this solution will contain one pound of bluestone. 

A stock solution of lime is made by slacking 50 pounds of lirm* 
in a barrel, and, when thoroughly slacked and worked into a paste 
diluting with water to 50 gallons. Each gallon of this mixture will 
contain one pound of lime. To make one hundred gallons of Boi deanx 
mixture of the 5-6-50 strength it is only necessary to take ten 
gallons from each of the stock solutions, after stirring tliem tho- 
roughly, put into se 2 :)arate vessels and dilute each with water to 51,1 
gallons. The whole of these dilute solutions, or equal portions of 
them as required, may then be poured together simultanBously 
through a strainer into the spray tank or other vessel. The strainer 
should be made of brass wire gauze of about 20 mevslies to the inch. 
The thorough straining of spray mixtures is very essential in order 
to avoid the clogging of the nozzles with particles of lime or dirt. 

The lime for Bordeaux mixture must be slacked carefully. Tlie 
required amount of temper lime in lumps should be placed in tlie 
bottom of a barrel and enough water should be added to half covei' 
it. The lime will soon begin to slack. More water must be added, 
a little at a time, and the mixture stirred conatantly witli a long 
handled shovel or other suitable implement. Too much water added 
at one time drowns the lime, while too little allows it to burn. 
When jiroperly slacked it will be in the form of a smooth thick 
paste containing very little granular matter. Not more than 50 
pounds can be well slacked at one time, and until the knack of 
woiddng it is mastered it is better to start ‘with 25 pounds or less at 
a time. 

If possible it is best to get temjper lime for spraying pmrposes 
in rather small quantities as it deteriorates very rapidly tlirongh air 
slacking, but if three or four hundred potinds are purchased at a 
time it should all be slacked as soon as received from the kiln. It 
may be slacked in 50 pounds lots, diluted with a certain amoxmt of 
water and kept as a stock solution in barrels or large puncheons. In 
using sxxch stock solutions it is only necessary to know tin; relative 
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proportion of lime and water and a Bordeaux mixture containing any 
amount of lime, can be made. If a stock solution of eitlier lime or 
bluestoiie ivS allowed to stand for sometime a certain ianoiint of 
evaporation will take place. Before using suck solutions water 
should be added to make up the original quantity. The necessity of 
using good lime for Bordeau.'c mixture cannot be too stroiigdjr 
empliasized as not only the fungicidal value of the mixture but its 
sticking quality as well is greatly influenced by this factor. 

Bordeaux mixture may be tested either -with a steel knife blade 
or Avith a 10 per cent, solution of yellow prussiate of potash, but 
testing is never practiced in commercial operations and is not at all 
necessary if the lime used is of good quality and a quantity equal to 
the amount of bluestone is used. The object of the test is to 
ascertain wljether or not all of the bluestone has combined with the 
lime, as iinccrnbirned bluestone solution is injurious to plant 
tissues. If there is free bluestone in the mixture a slight deposit of 
copper will be seen on the knife blade after a short immersion in it; 
or a dark brown precipitate Avill be formed Avhen a drop of the. potash 
solution is added to the mixture. To the practised eye however 
the colour of the mixture alone is a sufficient guide, for if there is 
free bluestone present the mixture will have a distinct greenish tinge, 
while a neutral mixture or one containing an excess of lime will be 
sky blue. Bordeaux mixture must always be kept thoroughly agitated 
while being used. 

Any inquiries in regard to spraying Avill be gladly answered by 
tlie Avriter. 

James Birch Eorer, 

Mycologist. 

Since the above Freliniinary Eeport on Cacao Spraying Expei’i- 
ments has been set up in type tAvo more pickings have been made 
from the sprayed and unsprayed plots at Tumpuna. The results of 
the picking of January li Avere reported at the meeriug of the Board 
of Agriculture on January 21, but the counts from that of‘ February 
16 are given here for the first time. The table already given, 
embodying the results of the earlier pickings, shoAvs that the chief 
effect of the spraying Avas simply the reduction of black cocoa on the 
sprayed trees. This Avas again true in the more recent pickings, but 
in addition more pods were gathered from the sprayed trees. The 
folloAving table shoAVS the results of the pickings of January M and 
February 15 : — 


Mol] numbers and treatment. 

Pods picked. 

Total 

Nixinbor 

Sound 

Pods. 

Black Pods. 

1. Sprayed Sept. 6 and 21 

Jan. 

14 ... 

1,843 ... 

1,713 

No. 

130 

Per cent. 
7-0 

Peb. 

15 ... 

988 ... 

964 

22 

2-2 ■ 

Total ... 


... 

2,829 

2,677 

152 

5-4 

3. Control, no treatment 

99 IS -•• 

Jan. 

14 ... 

1,159 

8B1 

278 

23*9 

Feb. 

15 ... 

470 

427 

43 

9'1 

Total ... 


... 

1,629 

1,308 

321 

19-7 
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From this table it will be seen that from the sprayed trees 1,200 
more pods were gathered than from the unsprayed. This marked 
increase in number of pods corning at this time points rather coiichi- 
sively to the fact that these pods were saved from fungus attack 
when they were quite small for the sprayings were made from 4 
to 5 months before these pickings, and the life of a pod is from IdO 
to 150 days. 

To the present time 1,315 more pjods have been gathered from 
Plot 1 tbaii from Plot 2 ; 7*3 per cent, of the total number from the 
sprayed trees was black/’ while 26*3 per cent, from the control 
trees was “black.” Owing to the reduction of black cocoa on tlie 
sprayed trees, 2,117 more sound pods have been picked from Plot 1 
than from Plot 2. 


February 26, 1910. 


J. B. K. 
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Froghoppers in Sugar Cane. 

(Tomaspis postioa, WalkJ 


hi tills paper I propose dealing with the held work done during 
•the past year and submitting recomniendations for controlling this pest. 

Introduction. 

In dealing with Froghoppers and the ''Blight” that they are 
generally associated with, the fact must not be lost sight of that no 
serious attention was paid to them until 1908, when it was recognized 
that Blight and Froghoppers had some relation to each other. In 18d3 
Dr. Herman Criigcr, late Government Botanist, in an essay on Cane 
disease and pests mentions "an animal which. I do not find mentioned 
" as one of the enemies of the cane in the books at my disposal is 
very likely a species of Delphax but of a larger size than the 
" Delphax saccltarmara. This I found on the roots of the canes and 
" rather numerous.” No mention is made of the spittle surrounding 
the insects but as some other insects generally found on roots of canes 
are specifically mentioned I am inclined to believe that Criiger meant 
Frog'hoppers. In 1879 Mr. E. H. Francis, Government Chemist, in a 
paper on Blighted Sugar Canes from Orange Grove Estate mentions 
" Jumper flies ” but otherwise deals with the chemical composition 
of the soil and puts "Blight” down to the nature of the soil. In 
1889 Mr. J. H. Hart called attention to Froghoppers, but no remedial 
work against them was undertaken until 1906 when some spraying 
experiments were conducted at Couva. From above it will be seen 
that Froghoppers have been present on cane estates for a long time 
and no doubt have been increasing from year to year, occurring in 
destructive luimbers whenever the weather was favourable for their 
increase. 

Food Plants. 

The original food plant of these insects is still doubtful, in fact 
from observation I am inclined to state that the Froghopper has a 
decided preference for grasses. Some species are preferred such as 
the so called " Savannah grass ” of the cane estates, also Para grass. 
Young mymplis are generally found on the surface rootlets of grasses 
growing in the cane fields. Adults and advanced nymphs seem to 
like cane roots and leaves. Outside the cane evstates I have seen 
adults feeding on low herbaceous plants, but I have always found 
nymphs on grass. 

Distribution. 

The Froghopper is a fairly common insect in Trinidad. It is 
found on cocoa estates, in second growth of bush and there is not a 
cane field in this Island entirely free from it. Froghoppers like a cer- 
tain amount of moisture and inconsequence are found on low lying lands. 
In the northern range of hills they are fond of the valleys and live 
on the shrubs near the ifivers. I feel almost certain that our frog- 
hoppers are indigenous to this Island and there is no likelihood of 
their having been imported at any time. 
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LrrE History akd Habits. 

Mr. McLeod in Ins very interesting paper describes tlie act of 
oviposition in. confinement. 1 tried to confirm liis observations in tlie 
field bnt I was not successful in finding eggs on cane leaves, cane or 
grass roots. It is possible tliat in Nature the eggs are scattered almut 
by rain or that the female deposits them singly on rootlets on tlie 
ground. The smallest and most recently hatched nymphs are generally 
found on the small surface rootlets of grass. As they exhaust 
the sap from a root they move on to another and keep moving 
about until they find themselves on cane roots. If the weather 
is dry they frequent damp places and retreat either into cracks 
in the ground or down among tlie cane roots. Tlu'y are parti- 
cularly fond of going under so called Boil cans ” in the cane fields. 
In these ‘‘ Boncans ” they seem to find ideal conditions for existence 
on the grass roots which, protected by the trash from the rays of the 
sun, grow well and numerously. Another favourite locality is on 
land that has been forked. They get under detached clods of earth 
through which grass roots grow. Fields of young plant canes generally 
get infected in this way. The rnymphs thrive on the grass until the 
canes are big enough to support tliem. When a field is affected by 
root disease and there is trash sticking to the canes nnder which 
rootlets are sent out, the nymphs ascend the cane and find food and 
protection. As growth continues the nymphs shed their old skins in 
their enveloping mass of spittle and appear in new suits. They 
then change their feeding place leailng the old skin heliind in their 
former abode. At each moult wings are gradually developed first 
appearing as little pads on the thorax. They pass through four or 
five different stages until they reach the final adult or winged stage.. 
When about to change for the last time the nymph ascends for a foot or 
two a grass stalk or cane and in a kind of hollowed out chambLer in the 
froth undergoes the final moult leaving the cast skin behind in it. 
These moulting chambers remain a few hours after the insect has 
escaped and thoy can he found in cane and grass fields. The last 
moult appears to take place in the morning. The nymphal period 
appears to occupy about 30 days, the stage before the final moult 
occupying the longest period. The adults after issuing from tlnnr 
spittle chambers crawl up a grass stem or cane and secrete themselves 
in the axils of the leaves or in the folds of unrolling leaves. .For 
this purpose they are particularly fond of canes and in a .seven > 
attack as many as 3 to 6 can be found in each cane leaf. Here they 
remain with their legs drawn up close to their bodies in a state of 
rest until the late afternoon when towards dusk they crawl 
out and walk about on the cane or grass leavevS. Many are seen 
feeding then while others take short leaps from leaf to leaf m> 
doubt ill search of mates as well as food. Some also feed during 
the day when secreted in the leaves. Their activity in this 
direction can always be traced by drops of water being seen near 
them. These are the results of their feeding operations which 
are so well described by Mr, McLeod. During the day many 
couples are found in coitu among the young unfolding cane leaves. 
They have crepuscular and nocrurnal habits. Towards night I have 
seen them crawling about the ground. They go readily to light, but 
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owing no doubt to tlieir liabits of going down on the ground lights 
placed low down are most effective in catching them. I only know 
the egg from dissection of females. Each examined contained from 
20-30 eggs well matured as well as undeveloped ones. Judging from 
the size of the nymphs found in the field oviposition seems to extend 
over a period of several months I doubt if it ever stops at alL There 
was no such thing as a well defined brood observed although at times 
in one or two localities nymphs predominated over adults. 


Seasonal History. 

No period of rest has been observed even in the dry season when 
insect life is at its lowest in this Island. At no time of the year was 
it possible to visit a cane estate and not find Eroghoppers in nyrnphal 
and adult stages. During the dry season they are not numerous and 
generally congregate in damp cool spots near large drains or near 
rivers. Abandoned lands overgrown with grass and sickly canes with 
trash sticking to them afford ample protection during the drj^ months. 
As soon as the rainy season sets in the numbers gradually increase 
and from July to September they are most numerous. Excessive 
niDisture does not seem to agree well wdth them. A table of seasonal 
history records is attached. 

Eelations op Eroghoppers to Blight. 

It was observed that canes attacked by root disease as well as 
those entirely free from it were blighted.” In every case there 
were Eroghoppers present. With a view of throwing some light on 
the relationship of Eroghoppers and Blight, a certain number of cane 
stools were enclosed in fine wire netting cages and kept perfectly free 
of Eroghoppers. The fields selected were those likely to be blighted. 
Both cages yielded negative resirlts. No blight appearing in the 
fields selected. In one case there were some Eroghoppers present on 
the canes outside the cage. 

Natubal enemies. 


No natural enemies of any consequence ha-ve been observed- In 
the cane fields there are several species of spiders that prey on the 
adults but the numbers that are destroyed are not many. The toads 
eat adults when on the ground, but owing to their size and colour 
the insects are well protected. Dr. Sharp mentions in the Cambridge 
Natural History (without giving the locality) that certain Ilymenop- 
tera pick out the nymphs froiii the spits and carry them off to he 
used as stores of provision for their larvae. So far I have not observed 
any insect preying on the nymphs and their spittle appears to be an 
admirable protective device. 

At times a good proportion of dead adult Eroghoppers are found 
covered with a white fungoid growth that gradually turns green but 
there is some doubt as to whether it is a parasitic fungus. 
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Methods of Contkol. 

Owing to tlie adult Froghoppers love of concealment during tlm 
■day, the application of a contact inscicticide is not praoticable, Tlie 
only way of dealing with the adults has been found to be by means 
of liffht traps at night. This traps consists of an ordinary hurricane 
lantern placed on a biich in a common baking pan filled witli oil and 
water. Lantern and pan are placed on a small mound of earth about 
a foot high. As many lanterns as possible should be used and they 
should be, placed in the, cane beds at intervals of 5(1 feet. 
Fields should be treated systematically and the rows of lanterns 
advanced from 5<> to ICO yards every night. Eecently emerged 
insects and females about to lay are caught in this manner. 
As many as 28,875 were caught in one night with 15 lanterns. 
Males predominate over females to' the extent of f more or less. 
The nymphs can best be killed by a contact insecticide but 
there is one essential precaution to be taken to do this 
with any measure of success. The fitilds should be weeded as 
clean as possible and the canes trashed if necevSsary and trash and 
weeds removed from the field entirely. It is almost nseless to 
attempt to spray a field overgrown with grass and with travsh lying 
about as these afford too much protection to the insects, For 
thorough work knapsack sprayers would appear best. It is necessary 
to stop at each cane stool and drench it thoroughly, besides going 
over the ground between the cane rows. As many nymphs find 
their way through cracks into the soil below the siirihce spraying 
should he repeated at a three-week interval. The following mixtures 
yielded good results and did not damage the canes : — 

Kerosene emulsion diluted ... 1-10. 

Kerosene lysol emulsion ... 6 per cent. 

Cyanide of potassium ... 1 oz. to the gallon 

The best time to spray and to use any remedial measures against 
Froghoppers is immediately after crop and before the rains set in. 
Fields of plant canes should he specially watched as Fn^gliopiiers 
establish themselves on the gra,ss before the canes arc* cu|Kibl(^ ol‘ 
supporting them, The cane traces and all abandoned fudds slmuld 
be burnt as they all serve as breeding grounds. By means of huiterns 
an attack can be localized. According to tlie number of adults 
caught the field can be treated either by clean weeding or by weeding 
and spraying the latter being better. A field yielding many adults 
is sure to contain a large number of nymphs. — Another way of 
treating nymphs which has been originated and adopted by Mr. J. 
Black is by ramming them into the earth when weeding operations 
are being carried ouh. As stated above ^‘Boucans’' in affected fields 
should he avoided especially in low lying lands. In some districts 
weeding and the use of unslacked lime applied to the cane stools 
yieided good results. Return of adult Froghoppers caught with trap 
lanterns and Formulae of Insecticides used are attached. 



19 


Summary of proposed remedies. 

1. Keep fields and traces as free from grass as possible. 

2. Avoid ^‘Boiicans’’ in fields affected or likely to be so. 

3. Do all spraying early in the year. 

4. Use trap lanterns to locate insects and follow up by weeding 
fields and spraying cane stools. 

F. W. Urich. 

21st January j 1910. 


Seasonal History Records of Froghoppers on Cane Estates. 


Date. 


Locality. 

He cords. 

1909. 




February 

IS 

Caroni 

Few adults present. Nymphs in cane fields under 
clods of earth on rootlets of grass. 

March 

2 

53 

Naparima 

Adults on cane leaves and on grass in traces. Nymphs 
on rootlets of grass and canes. 


10 

Adults and nymphs on savannah grass on small patch 
of canes growing in low lying ground, none found 
on rest of estate. 


11 

Cluiguanas 

Adults and nymphs on canes not numerous. More so 
on an abandoned field on canes and grass. 

May 

20 

Caroni 

Adults and nymphs on canes and grass more numerous 
than on last visit. 

Jane 

7 

9 3 

Do. do. 

9 9 

10 

Couva 

Adults and nymphs on canes and grass on one or two 
fields only. 


22 

Chaguanas 

Adults present but nymphs more numerous. Canes 
showing signs of “blight.” 

July 

2 

Caroni 

Do. do. 

7 

-12 

Chaguanas 

More numerous in nymphal stage. 

j 

19 

Caroni 

Adults and nymphs fairly numerous on canes and 
grass. 

July 

23 

Chaguanas 

Numerous in all stages in the whole district. 

August 

8 

Princes Town ... 

4dults and nymphs numerous on a small patch of 
para grass also on adjoining canes. 

5) 

10 

Couva 

Adults and nymphs present but not in large numbers. 

J) 

18 

Caroni 

Adults more numerous than nymphs. 

„ 19-20 

■ 

Chaguanas 

Do. do. 


31 


Adults and nymphs numerous. 

September 

7 

,, 

Do. do. 

3 51 

22 

Caroni 

Adults and nymphs present in fairly large numbers 
Some fields slightly blighted. 

October 

13 

Tacarigua 

Adults and nymphs numerous on canes and grass* 
Canes blighted. 

November 

15 

Chaguanas 

Adults and nymphs less numerous. 

,, 

15 

Caroni 

Do. do. 

1910. 




January 

4 


Few adults. Nymphs of all ages present. Small 
ones on grass roots. Advanced ones on cane roots. 


13 

Chaguaiias 

Adults fairly numerous on canes and grass. Nymphs 
of all stages on grass and canes. Females contained 
eggs. 
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Eeturn of Adult Froghoppers caiight witli trap lanterns. 


Montli. 

No. of Lanterns. 

No. of 
Insects. 

Locality. 

lleinark.s. 

July 

24-26 

1, 1,000 c^andlo 

p 0 w e r K i t s o n 
lamp. 

1(»3 

Chaguanas ... 

In all cases the canes im- 
proved after the use of 
tlie lanterns. The lights 

- 

27-31 

1 Hurricane laiit’ru 

241 

>1 

attracted ma,ny toads, 
which .sornetirne.s got into 

Aug. 

1-31 

Kits oil lamp 

7,447 


the tiii.s to eat n}i the 
froghopper.s. 


1-31 

3 Hurricane lan- 
terns. 

3,929 

„ 


Sep. 

1-16 

12 Hurricane lan- 
terns. 

177,185 

,, 



17-30 

48 Hurricane lan- 
terns. 

252,559 

,, 


Oct. 

1-6 

48 Hurricane lan- 
terns. 

57,724 

,, 


Sept. 

20-30 

13 Hurricane lan- 
terns. 

35,745 

Olaxton’s Bay. 


Oct. 

1-23 

18 

32,213 

„ 


Sept. 

24-30 

• 13 

22,060 

Caroni 


Oct. 

1-7 

13 

53,565 

13 ••• 

28,875 were caught on tlie 
6th October. 


Formulae of Insecticides used. 


Kerosene 

Kerosene Emulsion. 

... 2 gallons. 

Water 


1 gallon. 

Hard Soap 

... 

... 4 i:)Oiind. 


Shave the soap fine and dissolve in boiling water ; while water is 
hot add kerosene ; churn with a pump or garden syringe by pumping 
back into pail through a fine nozzle until a thick white cream is 
formed, this will take about 10 minutes. Use rain water when 
possible. For use dilute. 1 gallon of above mixture in 10 gallans 
of water. 


Kero.sene 

Kerosene Lysol Emulsion. 

6 voliunes. 

Lysol 

k ... .... 

£•) 

Water 

• ..1 *... ... 

. 100 ,, 


The kerosene and lysol are mixed first and this mixture is then 
added slowly to 1 OO volumes of water with constant stirring. 
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The Bud-rot of the Coconut Palm. 


A disease of coconut palms now generally known as bud - rot 
from tbe fact that its cnlininatinn is the complete rotting of tlie 
terminal bud has killed during the last fifty or sixty years large 
numbers of trees in the West Indies and adjacent Central and South 
American countries. Though the disease was first reported iu the 
early part of the last century it attracted no great attention until tlie 
early eighties when it caused serious losses in some of the large plan- 
tations of Cuba. Since that time bud-rot has been found on nearly all 
of the islands and has been studied by the pathological workers con- 
nected with the various Colonial Departments of Agriculture and l)y 
several members of the United States Department as well. A disease 
with the same characters has been found in a number of places in tlu‘. 
East and described in the agricultural journals of India, Ceylon and 
the Philippines. 

Bud-rot is characterized by the yellowing and drooping of the 
leaves, the falling of the iininatiire nuts, the wilting, breaking over,, 
and browning of the terminal leaf, and the putrid condition of the 
whole region of the cabbage. The disease may kill a tree very 
quickly if the point of first attack is near the bud itself, but when 
the older outer leaves are the first parts attacked the tree may live 
for some time before it finally succumbs. Though various theories 
have been put forward from time to time as to the cause of bud-rot 
it is now generally admitted that it is of bacterial origin, and that 
the putrid parts of dead and dying trees serve as a source of infection 
of healthy trees. 

As reported to the Board of Agriculture at tlie November meeting 
the writer has found bud -rot, similar in all respects to that whiali 
has almost destroyed the coconut industry of Culia, in varioUvS plae.es 
here in Trinidad. Though spraying with Bordeaux mixture and 
Paris green or arsenate of lead may serve as a protection to young 
cultivations from infection with bud rot, thorough sanitation is flie 
best means of combatting the disease in older plantations. In th is 
sanitation the essential point is to destroy as quickly as possible all 
infections material such as the rotted bud, the bases of leaves and 
flower stalks, the flower sheaths, and the upper portion of the stem, 
all of which are teeming with bacteria. This may be done by 
burning in the dry season but in rainy weather burying should be 
resorted to. 

Many coconut planters believe that flaming the crowns of diseased 
trees will free them of the disease, and this method of ti^atment is 
practiced extensively in some places. In cases where the basal part 
of the outer leaves alone are attacked and the infection has not become 
deep seated, it is qnite possible that the invading bacteria may be 
killed by the heat from the flaming, but it does not seem possible that 
trees in which the disease has reached the terminal bud or the young 
surrounding leaves can he saved by this method of treatment. Flainiiig 
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lias been practised during tbe past year on Mr. Gordon’s Laveiitille 
estate, so tliat some idea of tbe value of this method of treatment 
may be gained there within the next few years. 


AvS the coeoniit bud-rot has gained a foothold here in Trinidadj 
every means should be taken to combat it before it becomes too wide- 
spread. The Board of Agriculture has already voted the sum of ^500 
for this purpose, and the work of cutting down and destroying 
diseased trees has been begun and is being pushed forward as rapidly 
as is possible. The rvork was started in the Laventille district on 
November dl), and to date (January 8), 1,151 dead or dying trees 
have been cut down. The trees which had evidently been dead for a 
long time and which were hard and dry have been cut into junks and 
piled for burning, while all which were at all green or in which there 
was any evidence of soft rot were buried wholly or in part. The 
writer hopes that all diseased trees on the island may be destroyed in 
this way within the i^ext six months. 


Mr. Plummer, Agricultural Inspector, has been given immediate 
charge of this sanitation work, and he has pushed it forward very 
rapidly and tactfully as well. 


To make this work of any lasting value however it is essential 
that a Coconut Palm Protection Ordinance be passed which will make 
it possible to force property owners to destroy coconut trees which 
subsequently become diseased. An inspector could then be appointed 
whose duty would be to see that the Ordinance was rigidly enforced. 

The following paper entitled “The Serious Coconut Palm 
Diseases of Trinidad’^ by J, R. Johnston, Assistant Pathologist, U.S. 
Department of Agriculture will undoubtedly prove of interest to the 
coconut growers of the Island, by some of whom at least the aixthor 
is known personally. Mr. Johnston has devoted almost his entire 
attention during the past four years to the study of coconut diseases, 
especially the bud-rot. Though most of his work has been done in 
Cuba he has carefully studied the diseases of the coconut in Jamaica, 
Trinidad, and Demerara so that his experience has been wide. The 
present paper of Mr. Johnston is a criticism of the various reports on 
coconut diseases in Trinidad which have been published during the 
past few years. 


As will be seen his studies have led him to different conclusions 
from those of some of the other workers on these diseases. He con- 
siders that the death of palm trees resulting from the soft rotting of 
the cabbage must, in piactically all cases, be attributed to bud-rot, a 
disease primarily caused by bacteria, rather than to the attacks of 
one or more fungi which accompany the rot or are found on the 
leaves or roots of dying trees, while the others have considered bud- 
rot a minor disease here, restricted to a few localities, and the soft 
bacterial rot of the cabbage, in the majority of cases, simply a 
secondary symptom of diseases caused by fungi. 



Inoculation experiments with fungi or bacteria suspected of being 
parasitic are essential in establishing the cause of both plant and 
aiiiinal disease^s. From a, lack of such experiments much coiifusicm 
has arisen in regard to the various diseases of the coeoiuit palm, as 
can be readily seen from a reading of the literature on the subject. 
The writer knows that Mr. J olinston has produced bud-rot by artificial 
inociilatiou. It is to be hoped that the complete report of his work 
will soon be. published, and will clear tip some of the doubtful points 
in regard to this and other coconut diseases. 


James Birch Rorer, 

Mycologist. 
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The serious Coconut Palm Diseases in Trinidad, 


Within recent years at least five different investigators have 
studied the divseases of the coconut palm on the Island of Trinidad 
and they have arrived at different conclusions. Unfortunately none 
of these workers carried on their investigations to the length of 
estahlishing all the facts necessary to substantiate their theories as 
to the cause of the trouble. In view of these inciomplete researches 
and the diverse conceptions of the maladies it is impracticable to give 
satisfactory recommendations as to methods of control or eradication. 
It is very possible, however, that by carefully comparing the observa- 
tions of the various investigators some more uniform conclusions can 
be reached. The writer studied the conditions ui the coconut groves 
of Trinidad after acquiring a good knowledge of the groves of 
Jamaica and Cuba. Before this work the reports of J. li. Hart"^ and 
F. A. Stockdalef on the diseased palm were carefully perused, and, 
since then, the reports of 0. W. EarrettJ and of Dr. Fredholm§ upon 
the same topic. As the point of view of these various workers has 
been different from that of the Avriter, and especially as their inter- 
pretation of certain phenomena connected Avith the disease is at 
variance Avith his, it is desirable to call attention to these points. 
In discussing the condition of the trees, only the one or more 
diseases that cause their death Avill be considered. 

The earliest investigator, Mr. Hart, reported, in 1905, that on 
“ La Eetraite” estate, Cedros, diseased trees Avere found to be infected 
from the ground upAvard, the stem shoAvinga ring of red discoloration 
lying between the Avuody exterior and the cellular interior. The 
discoluration became more prominent toward the groAving point and 
appeared especially at the base of the leaf-stalks, and at the base of 
the embryonic spa r lies enclosing the floral organs. These all eventually 
became quite putrid, the leaA'es fell, and the tree gradually died. 
Great quantities of bacteria as Avell as fungi were found in the affected 
tissues. Mr. Hart did not commit himself as to tdie cause of the 
trouble, but forwarded some of the material to the Imperial Depart- 
ment at Barbados, Avheiice itAvas sent to the Department of Agricul- 
ture at WaAiington. Here I had the opportunity of examining it, 
and am able to corroborate Mr. Hart’s statement that the groAving 
point Avas full of bacteria. In the particular specimens Avhicli I have 
now mounted as microtome sections on glass slides, bacteria only are 
among the cells, there being no signs Avhatever of fungi. 

Mr. F. A. Stockdale investigated the diseased coconut palms in 
the fall of 1906. He reported on tAVo maladies which completely 


* Bull. Miscellaneous Inf., Bot, Dept. Trinidad, Oct. 1905, p. 2H. 
t Trinidad Feb. 14, 1907, pp. 349 to 363, 

t Kept, to the Agric. 8oe. of Trinidad and Tobago, Soc- Paper No. 230. 

§ Dr. A. l^redhohii, Proc. Agric. Soc. Trinidad and Tobago, Vol. 9, March, 
1909, Pt. 3, pp. 159 to 172. Soc. Paper No. 367. 
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destroy tlae palms ; one of which he called the root-diseavse, and the 
other the bud-rot. He described the. root-disease as one in which the 
trunk shows the red discoloration toward the outside for considei'alde 
of its length, and the decayed roots and the petioles me intected 
with a fungus. Eventually, wlieu the vitality of tlie tree has 
been reduced, the terminal bud becomes involved in a soft rot iind 
the putrid mass then falls over and the tree dies. In describing tlie 
bud-rot Stockdale. says the roots appeared to be healtliy, the stems 
showed no signs of the discoloration but the bud was involved in a 
vile sort of bacterial rot and eventually fell over. In the advaiieing 
inarg'in of the rot usually were only bacteria, but in a few cases there 
was some fungous mycelium. Mr. Stockdale concluded fliat the root- 
disease w^as due to fungi and the bud-rot to bacteria. According to 
his descriptions trees suffering from the root-disease differ from tliose 
affected by the bud-rot only in having discolored triinhs, diseased 
roots, and affected petioles, the rotting bud being common to both 
cases. 


Mr. 0. W. Barrett in 1907 reported that of the diseased trees of 
the island, about ninety -five per cent, were affected with the root- 
disease reported by Mr. Stockdale and only a very few cases were 
affected by bud-rot. Unfortunately no notes are given as to the 
appearance of the diseased trees, so that Mr. Barrett’s conception of 
these maladies is iincertain„ 

Ur. A. Fredholm presented before the Agricultural Society an 
article published in March of the present year. He described a seri- 
ous disease in which the trunk was normal and the roots usually so, 
while the terminal bud became disintegrated into a sour smelling, 
whitish, semi-fluid mass which, when examined under the microscope,.. 
was seen to be swarming with bacteria. The adjacent tissues, out to 
the petiole bases, were ti'aversedby fungous mycelia, which Ur. Fred- 
holm believed to be the forerunner of the bacterial rot. He states 
that he considers Stockdale’s root-disease and tlie foregoing disease 
distinct, chiefly for the reason that he has never found the decay 
of the roots and the discnlored stems present in tlie affected t.ti'.es 
wliich he examined. He further states that he found a few casrs of 
what was supposedly bud-rot, i.e., putrid terminal bud full of Inud L'ria 
and entirely lacking in fungi. To substantiate his statennmts Dr. 
Fredholm obtained successful fungous infections (small spots), but lie 
made no bacterial inoculations. 

My own observations in Trinidad confirm the ideas of the forEi- 
guing writers in regard to the general symptoms of the trouble 
affecting the coconut palms of that island ; the drooping and yellow- 
ing leaves, the premature falling of the nuts, the putrid condition of 
the bud, and the occasional occurrence of fungi on the bases of the 
petioles, the diseased condition of the roots, and a red discoloration of 
the trunks. 

As regards the cause of these troubles of the palms, Hart states 
merely that both fungi and bacteria are present in the advancing 
margin of the rotting tissues of the crown. He does not commit 



liiniself as to the cause of the disease. Stockdale believed the root- 
disease to he due to fungi and the bud-rot to bacteria. He came to 
these conclusions after discovering, in cases of . the root-disease, some 
mycelium in the decaying roots, in the discolored trunks, and in the 
bases of the petioles. The rotting bud full of bacteria he considered 
secondary when these other symptoms Avere present. In the case of 
the bud-rot he found this putrid mass at the crown to be filled Avitli 
bacteria, and only rarely to contain some fungous filaments, Avhile 
the conditions typical of the root-disease Avere absent ; he, therefore, 
concluded the bud-rot iras probably due to bacteria as has been 
claimed by workers in Cuba and elsewhere. 

Fredholm believed that those trees in which the bud had become 
disintegrated into a putrid mass, swarming A’ritli bacteria and 
sitriDunded by tissues traversed by fungous mycelia, Avere primarily 
affected by the fungi which prepared the way for the bacterial soft- 
rot action. He found some trees with this soft rot but in which no 
fungous mycBlium Avas to be seen and for that reason admitted the 
probable ability of the bacteria to produce primary infection. 

The conckisions of Stockdale and Fredholm appear entirely 
uiwarranted from the observations -which they have reported. 
Because fungons mycelium is found in the decaying tissues of a plant 
is not sufficient reason for stating those fungi to be the cause of the 
decay. Stockdale describes the soft rot of the croAAni Avhich eventually 
occurs in the root-disease, and states that it is a different sort of rot 
from that in the bud-rot disease. He claims that loAvered vitality or 
mechanical injury may produce such a rot, without, however, citing 
any experiments to prove this. It is, however, contrary to my own 
experience. I have Avounded many trees through the heart tissues, 
have seen many trees eaten in the croAAm by insects, and others ■ 
suffering extremely from some evil condition of the soil, but in none 
of these I have in mind has the soft rot developed. It might possibly 
develop along Avith an unhealthy condition of the growing point but 
I do not believe it is a xiatural sequence, such as Stockdale indicates. 
His description of the soft rot in the root- disease corresponds exactly 
to that of the bud-rot, and should be considered a symptom of the- 
hitter trouble. Whether the soft rot may be due to various 
causes, is a different matter. Whether there are various accom- 
panying conditions is another question. The fact remains that in 
dtockdale’s root-disease and in the well-known biid-rot there is a 
soft-rotted condition of the bud which causes the death of the tree. 
This must be essentially one and the vsame disease. In cases of the 
bud-rot in Cuba, Jamaica, Trinidad, and British Guiana, I also liaA-'e 
found fungous mycelium at the base of the petioles and in the roots, 
but alAAuiys, I believe, as a secondary phenomenon, and no more than 
Avas to be expected. If the tree is loAvered in its vitality for any 
reason it becomes an easy prey to infection by various saprophytic 
organisms. 

The same sort of criticism applies to Fredholm’s treatment of 
his fungous disease. As he describes it, the Imd is resolved into a 
soft-rotted mass, swarming Avith bacteria, and the surrounding tissues. 
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are traversed by fungous mycelia, Fredholm considers tlie fungi as 
forerunners of the soft-rotted condition. He may be correct but he 
presents no proof that such is the case. The soft rot in the crown 
can apply only to the one disease, nc., the bud-rot. As to whether 
or not fungi are the forerunners of this disease is an entirely dilFerent 
question. We mast get clearly in mind the idea that the term 
bud-rot applies to any case in which the bud of tlie tree is reduced 
to a soft-rotted mass which is swarming with bacteria. It is the 
decay of this bud which causes the death of tlie tree. Fungous 
mycelium in the petiole or in some of the hundreds of roots of the 
tree will not soft rot the terminal bud. In few of these cases 
described by Stoclcdale and Fredholm was the niyeelium very 
abundant, but, on the contrary, was usually scarce and occasionall}’ 
■difficult to find. 

These investigators found in all cases of seriously diseased trees 
a putrid condition of the crown in which were abundant bacteria, and, 
in addition, they found on some trees fungous mycelinm on the. roots, 
on the trunk, or in the bases of the petioles. In the diseased trees 
in which any I'tmgous mycelium was found to be present, both 
Stockdale and Fredholm attributed the trouble to the fungus, not- 
withstanding the presence of bacteria in the soft-rotted crown ; on 
the other hand, the trouble was admitted to be due to the bacteria 
only when no other organism was found in tl e diseased parts of 
the tree. 

After comparing the rarioiis reports referred to in this article, 
it would seem quite clear that the only destructive disease of the. 
coconut palm in Trinidad has the one characteristic of the rot of the 
growing point or bud of the tree, and from the foregoing discussion 
of the descriptions it is evident that it is the well-knoAvn bud-rot 
common to various parts of Tropical America and to the. Eastern 
Tropics, 

It has not yet been proved what organism is the cause of tlie 
bud-rot, although generally admitted to be due to bacteria. The 
identification of diseases passing under different names as all one 
form, will, however, do much to facilitate the solution of tlie cause 
of the trouble. To know that Stockdale’s root-disease and fredliolm’s 
fungous disease and the bud-rot are all phases of tlie same malady, 
will, 1 arn sure, greatly simplify the work. The frequently accom- 
panying fungi may well give rise to the question as to Avhether or 
not general unhealthy conditions of the ti'ee may furnish opportunities 
for bacterial infection. Such conditions may be caused not only by 
the presence of fungi, but also by unsuitable soil, or by unfavour- 
able climatic conditions. As these factors are subject to partial 
-control, herein lies an opportunity of treating trees affected with 
bud-i'ot, provided the disease is induced by these conditions. On 
the other hand, if the fungi are secondary and if the unsuitable 
.surrounding conditions are not necessary to the successfaT produc- 
tion of the bud-rot, the infection with bacteria can then be 
considered as the primary symptom and treatment can be made with 
that in mind. If the rot is bacterial the disease can be controlled 
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only by destroying most of tbe distributing organisms. Tims a- 
tborougli knowledge of the cause of tbe death of the tree, together 
with various aoeompanying conditions will enable tbe investigators 
to limit their plans to but one line of the work instead of making 
elaborate preparations for the control of the various conditions vvhicli 
are found to be but phases of the one disease. 

It is urged that conclusions as to the cause of the disease should 
he proved by infection experiments. Stockdale made no experi- 
ments which brought about the death of the tree from fungous 
inoculation. Fredholm secured some successful fungous inoculations 
but they did not cause the death of the tree. I have obtained good 
fungous inoculations on the leaves and in these cases the spread of 
the disease was shown in the drying and browning of the tissues> 
but never to the extent of killing the tree. In addition I have 
made bacterial inoculations which produced soft, white rots, such as 
are found in the typical bud-rot. In several cases where these 
bacterial inoculations were left for some months, the death of the 
trees eventually took place. The specific organism has not yet been, 
successfully isolated, but as long as the artificial soft-rot can readily 
be secured from bacterial cultures, completion of the work is but a 
matter of time. 

While differing with the conclusions of the other investigators,, 
acknowledgiiient must be made of the value of their observations. 
A tliorougli understanding of the accompanying conditions is neces- 
sary to the successful development of a method of control of any 
disease. It is seldom sufficient that such a work he conducted alone 
from the point of view of a botanist or mycologist, but the observa- 
tions of an entomologist and a bacteriologist are also desirable. 


John E. Johnston, 

Assistant Pathologist, 

XJ. S. Department of Agriculture. 
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Cacao Canker. 


SoMi3 years ago I devoted more than a year in Ceylon to the 
investigation of Caeao Canker and its prevention and cure and for six 
or seven years carried on this work, with iny other official work. I 
have visited nearly every cacao estate in Ceylon, many of tliein on 
several occasions, and it may be of interest to cacao growers in 
Trinidad to know that their cacao of which I have seen a good deal 
already is compared with Ceylon extremely free from disease. 

The explanation of this I am puzzded to find — the conditions of 
cultivation in Trinidad are specially fitted to encourage the spread of 
parasitic fungi . It is true that prophylactic wmrk is carried out on 
many estates, but not with sufficient constancy or energy to entirely 
explain the comparatively small amount of canker. Estates have 
been practically freed from canker in Ceylon, but only by employing 
large gangs of labourers continuously day after day throughout the 
year doing nothing else but surgical work on the cacao tree. 

Madame A. E. Van Hall, the wfife of the Director of Agriculture, 
Surinam, has for some time been working at the parasitic fungi which 
attack cacao trees, and from her pen we have had recently a neatly 
written outline of the investigations which have been carried on by 
Messrs. Fetch, Stockdale and myself and an interesting account of her 
own research. My own -work which was carried on sojne twelve 
years ago is considered at some length, and the following is the sum- 
mary of the conclusions came to by Madame Van Hall. The paper 
discusses points of much interest to plant pathologists and mycologists, 
though the subject is perhaps too academic to be of much practical 
interest to the planter. 

I am not satisfied that the naming of the fungus causing the 
cacao canker Spicaria coloranSj without an extra knowledge of the 
life history of the fungus, is an advance. The fact that I was unable 
working on a cacao estate in Ceylon to use the pure cultures for my 
infection-experiments certainly reduces the value of the results, but 
the uimiher of the trees infected and the constant association of the 
perithecia of a Nectria type with the mycelium and with the other 
spores of the fungus causing the canker seem to me to afford evidence 
which cannot be neglected. Moreover, the authoress of this paper 
has herself not succeeded in any infection experiments with tlie 
“ fungus imperfectus” which she proposes as the plant causing cacao 
canker. 

Madame Van Hall gives some excellent figures of the fungus 
Bjjicaria colorans which agree very closely with many drawings in 
my note books of twelve years ago, the coloured drawing of the effect 
of the parasite on the cacao tree gives an excellent representation of 
this characteristic disease. The following is her summary of the 
paper 

“1. The ^canker’ or 'redrot disease’ whicli has been known in Surinam 
for a long time and in 1907 did so much damage in the Saramacca- district, is 
caused by a species of Spicaria which we have named Spicaria colorana n. sp.’ 

“2. Besides the 8picaria fructification, Spicaria colorans also forms a 
Fusarium-friictification. A higher fructification, especially perithecia, never 
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appeared in the cultures ; neither have perithecia belonging to Spicm'ia coloruns 
‘ever been found in nature.” _ 

‘^3. A species of Nectria, which has often been found on diseased cacao 
trees, proved to be a fungus quite different from the pax’asite and having nothing 
to do with the disease ; it must be considered as a harmless saprophyte. This 
Nectria bears a strong resemblance to Nectria stiHatosi^ora Zimm., described 
by Zimmerman.” 

4. The canker-disease occurring in Surinam is in all respects so much like 
the stem and branch-disease of the same name in Ceylon, in Java, in the Antilles 
and in the Caineroons, that we have doubtless to deal with the same disease in 
all these countries.” 

‘‘ 5. A species of Nectria is universally held to be the parasite. In Ceylon 
Carruthers found a Nectria which he considered the cause of the disease; this 
conelusion however is not warranted, the parasite having evidently not been 
isolated in pure cultures and the Nectria-perithecia having not been observed in 
such cultures. The infection-experiments teach us nothing about the true 
character of this Nictria as pure cultures were not used. Moreover one is 
inclined to believe this Nectria harmless from the fact that it has only been 
found on dead parts of plants anrl not only of cacao trees but also on dead tea 
shrubs, felled Albizzia cuid other detid wmod. Fetch calls it the commonest 
Ceylon Nectria” 

“ The question of its identity has not yet been settled (a good description 
and pictures have not yet been given). Carruthers named it N. cUtissmia Tnl. , 
Fetch believes it to bear a strong resemblance to N. tttriatospora Zimm., and the 
examples collected by Thwaites in the herbarium have been named by Berkeley 
either N. cimiaiharina or N. myiyumea.” 

Howard believed two to be the cause of the canker-disease in 

the Antilles ; Massee named these species Nectria, Theohromm and Calonectria 
jiavkia. Their parasitic character is however not yet certain and the life history 
of these fungi has not yet been elucidated.” 

In the Oameroons von Faber found a species of Nectria on cacao which, 
to judge from his figures and descriptions, is different from N. Theohromm and 
from the Nectria obseiwed as a saprophyte in Surinam. As he could only study 
fixed material and could not cultivate the fungus or make infection- experiineuts, 
he merely supposes that it might be the cause of the canker-disease.” 

the foregoi/mf it is evident that nowhere a Nectria has been defmitely 
proved, to he the cause of the canker -disease, while several observations make it ve?'y 
likely that all these species of Nectria are hxit harurdess saprophytes.” 

“6- In Ceylon the canker is believed to attack not only the stem and 
branches but also the pods of the cacao tree. On diseased pods on uhich 
Phytophfdiora also occurred, Carruthers found small spores, which he calls 
cankerconidia.” 

“He however failed to prove, that the same fungus, which caused the 
canker of the stern and branches had, also affected the pods, and very likely in 
this case too a saprophyte was wrongly regarded as the cause of this pod- 
disease, which was probably nothing but ‘ black rot’ of the pods caused by 
Phytophthora.” 

“ Up till now toe have no data^ which prove or even make it likely that the 
canker- disease may attack the pods.” 

The whole question of the I’elative responsibility of Nectria, 
Phytophtliora, Biplodia and other parasitic fungi in cacao canker is 
reopened by a note which Mr. J. B. Korer contributes to this Bulletin. 
His research is undoubtedly a most important contribution to the 
cacao disease investigation and it seems likely that his oulttire and 
inoculation results will shift the blame of the claret- coloured patches 
which some of us attribute to Nectria, some to Calonectria, and 
some to Spiearia, to Pliytoplithora omnivora which will thus still 
further justify its name. 

In a later issue of this Bulletin Mr. Rorer will give a more 
exhaustive and conclusive account of his researches to which all 
interested in cacao canker will look forward with much interest. 


J. B. C. 



The Witch Broom Disease of Cacao in Surinam.* 


Introduction. 


Among the diseases of tropical plants wliicli have attracted the 
attention of pathologists within the past few years, thE*. witch broom 
disease of cacao in Dutch Guiana is perhaps the most important, not 
only on account of the great financial loss which it has brought to 
the growers of Surinam, hut bEmause of its scientific interest as well. 

Though thr 3 disease must have existed in Dutch Guiana for a long 
time, its serious nature was not recognised until 1895, in whicli year 
the growers in the Saramacca district spread abroad alarming news of 
its devastations. In this district it reached its greatest intensity 
in 1900 ; since that time the losses have abated to a certain extent.. 
!n the plantations further inland, along the Commenwijne and Surinam 
rivers, the seriousness of the disease was recognised a few years later 
than ill Saramacca, and in these districts it reached its greatest 
intensity in 1904. 

The following table, showing the annual exports of cacao from 
Dutch Guiana from 1899 to 1906 will give an idea of the damage 
caused by the disease : 


1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 


8,492,000 lbs 
6,439,400 „ 
6,959,700 „ 
5,181,440 „ 
4,942,740 „ 
1,878,800 „ 
3,699,960 „ 
3,257,320 „ 


In 1906 the disease was found by Bartlett in a plantation on the 
Demerara River, and since then it has been discovered on other 
estates in British Guiana. Up to the present time, it has not been 
observed in other cacao growing countries. 


Bibliographi'. 

For some time the planters of Surinam ascribed the disease to 
a great variety of causes, mostly physiological, such as poor soil, 
too much shade, or lack of drainage. Some believed that the curious 
growths, the so called witch brooms, were mere epiphytes, and not 


* Note. —Early last year the Director of Agrioulture obtained permission 
from van Hall and Drost to reproduce in the Bnllefciu of Agricultural Informa- 
tion the plates illustrating their paper on the Witch-Broom disease of cocoa in 
Surinam. Soon after assuming the duties of Mycologist the writer w^as a^ked 
to prepare a short paper on the disease to accompany the plates. This was 
done, hut owing to the delay in the publication of the Bulletin it appears now 
at rather a late date as a full translation of van Hall’s paper together with the 
plates has recently been issued in the Proceedings of the Agricultural Society. 
It has been thought unnecessary to publish the plates again. 
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part of the cacao tree at all. The first papers of scientific interest 
dealing with the disease, are those of Eitzema Bos in 1900 and 
1901, in which he ascribed the disease to a new species of fungus, 
which lie called Exoascus tJieohromoB. Unfortunately, this author’s 
work was all done in Holland, with very poorly preserved material 
sent from Surinam, and is not at all convincing. Although subse- 
quent investigators have found fungous threads in the diseased 
tissues, no fruiting bodies of the Exoascus type have been observed. 

In 1901 Hart sent material to Kew and to the Imperial 
Bepartment of Agriculture at Barbados. That sent to Kew was 
examined by Massee, but the results were negative as far as the 
identity of the fungus was concerned, as no fruiting bodies were 
present. Howard examined the material which was sent to 
Barbados. He found no Exoascus, but a species of Fusarium fruiting 
on the bark, which he stated might have some connection with 
the disease. 

Went^'^-^ was the first pathologist to devote any great amount of 
time to the study of the disease. He spent six months in Surinam 
in 1901, and came to the conclusion that the disease was of fungous 
origin, and was one not only of twigs and branches, but of the pods 
as well. The latter, through the invasion of the fungus, became 
more or less distorted and finally hard and woody. Went was unable, 
however, to find any fruiting bodies of the fungus, so that he could 
not identify it. 

Charles , from a study of dried material suggested that a 
species of Lasiodiplodia might be the cause of the disease. 

In 1905, Dr. C. J, J. Van Hall, the well-known Dutch 

pathologist, with the assistance of A. W. Brest, of the Agricultural 
Experiment Station, Paramaribo, began a study of the disease. Pre- 
liminary reports of their work were made late in 1905 and 1906, and 
a full report was published in 1907. The authors were unable to 
find any fungus of the Exoascus type, as described by Eitzema Bos, 
but confirm Went’s supposition that the disease of the pods is caused 
by the same fungus as that which causes the witch brooms on the 
branches. Still further', they found that the fungus attacked the 
-cushions, causing abnormal production of fiowers, and finally they 
discovered the fruiting bodies of the fungus and described it as a new 
species of Colletotrichum, G. luxificum. They describe the different 
forms of the disease at length, and give the characteristics of the 


{a.) Ritzoma Bob. — Tijdsohrift over Plantenziekten, 6; 65—1900. 

Zeitsclirift Pflanzenkrankheiten, 11 : 26-30 — 1901. 

{h.) J. H. Hart. — Trinidad Bot. Dept., Bull. Misc. information, No. 27, 
p. 328—1901. 

{c.) A, Howard.— West Indian Bulletin, 2 ; 205, 289 — 1901. 

{d.) E. A. F. C. Went.' — Verh.KonigAkad. v.Wetensch, 2 sect. 10; 3 — 1904^ 
(e.) V. K. Charles.— Jour. Mye., 12: 145-146—1906. 

(/.) C. J. J. van Hall.— Tropical Rife, 1 : 12—1935. 

2; 83-1906. 

ig.) C. J. J, van Hall and A. W, Drost. — Travaux Botaniques br«^erlandalsy 

vol, 4, pp. 77, 16 plat es— 1907,. 
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fungus in detail ; in fact, the whole paper is such an excellent piece 
of work that it is only to be regretted that the authors did not go a 
step farther and prove absolutely by a series of inoculation experi- 
ments with pure cultures, that their fungus is the cause of the typical 
witch-brooms, and that the ‘‘ male ” cocoa, star blooms, and indurated 
pods are all forms of the same disease 

The Possibility of Witch Broom in Trinidad. 

During the past four months, the writer has visited a number of 
estates in various parts of the island, and in many places has found 
abnormal growths on cacao trees. The agricultural inspectors also, 
from time to time, have sent in for examination, specimens of such 
growths. On these various lots of niatei’ial, the same fungus has 
usually been found, and microscopically it is very similar to Van Hall’s 
Colletotriclmni luxificim. It has also been obtained from diseased pods. 
Considering these facts, it has been thought advisable to issue this 
preliminary Bulletin in order to call the attention of the planters to 
the disease, and to give them descriptions of its various forms, so 
that they will be better able to recognise it if present on their trees, 
but it must be understood that it has not been proved that “ male ” 
cocoa, star blooms, indurated pods, etc., are connected with Witch- 
Broom, and that typical witch-brooms have not been found in Trinidad. 
The serious proportimts which the disease has attained in Surinam, is 
due primarily to the fact that it went for so long a time unrecognised, 
and had become widespread and had caused great loss, before any 
remedial measures were tried. The writer is carrying out inoculation 
experiments with the species of Colletotrichnm which has been 
isolated from diseased trees and pods, the results of which will be 
reported upon later ^ 

Description of the Disease. 

The following pages give a summary of Van Hall’s and Drost’s 
description of the disease as well as the remedial measures suggested 
by them, and the plates are reproduced here with their permission. 

There are three distinct external characteristics of the disease, 
namely, tlie witch brooms ; the hardened fruits ; and the flowers in 
star-like clusters. 

Witch Brooms. 

A typical witch broom is a dense broom-like growth broiig-ht 
about b}^ an excessive growth of lateral shoots, together with a 
shortening of the internodes of the affected twig. The main branch 
of a cacao witch broom is two or three times the thickness of a 


(1.) Although Dr. Fredholm’s translation reads that " inoculations have 
demonstrated that this fungus is the actual cause of the disease,” no 
account of such inoculations is given, nor is there any proof given that the 
itingus referred to is Colletotrichnm Inxifioum. To the writer’s knowledge 
witch-hrooms have never been produced by inoculations with a pure culture of 
either a fungus or bacterium. 

(2.) As yet no definite witch-hrooms or other abnormal growths have 
resulted from these inoculations. In some cases the species of Colletotrichuni 
used has proved to be a rather weak parasite causing young leaves to wither 
and dry up and the fungus mycelium has at times been found in the leaf 
petioles of inooulated plants. Inoculations with it are still being made. 
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normal branch, especially at its base, and the vsurface is generally 
rough or wavy. The leaves of such a branch never reach normal 
size ; but always remain soft and limp, and are often of a darker 
colour. The stipules, which normally drop early from the leaf bases, 
are abnormally large and persistent. Before this branch has grown 
out very far, the axillary buds begin to develop into lateral branches, 
so that soon a more or less typical broom-like growth is formed®, 
Very few leaves are formed on the lateral branches, but the stipules 
are very noticeable. These witch bi-ooms develop very quickly, but 
their life is , short too. Soon after they have reached their maximiTm 
development, they begin to die generally from the base upward, and 
eventually dry up. After a serious outbreak of the disease, the trees 
have quite a considerable number of these dead brooms, and these 
offer a point of entrance for other fungous or insect parasites. The 
witch brooms develop not onljr on the ends of branches, but may 
develop from tlie lateral buds and from either young or old wood. 
Those which grow from the cushions may be considered as trans- 
formed floral branches, — in fact the}^ often bear flowers along the 
hypertrophied branches. 

Indurated Pods. 

The hardening of the fruit was not connected with the witch 
broom disease for some time, being considered simply the black rot 
caused by Phjto^plithora omnivor a. 

The typical characters which these affected fruits show are a 
hardening of the infected region ; small protuberances which appear 
on young or half-grown fruits; the hypertrophy of the peduncle; 
and the black colour of the diseased area. Many affected pods fall 
off when quarter or half-grown, and some reach matirrity ; but the 
beans from such pods are not of good quality and are light in weight. 

Staruke Clusters of Flowers. 

When a cushion becomes infected, the disease is made manifest 
by a sort of doral witch broom or star shaped cluster of flowers, 
brought about by an abnormal development of lateral buds just as in 
the vegetative witch broom. A great number of flowers are in this 
case produced, and among these are often one or several vegetative 
branches, which in turn are transformed into small witch brooms. 
As a rule no fruits come from these flowers in stars, but at times they 
produce small misshapen pods with no seeds, the so called mala 
cacao. At times however, these flowers produce a small number of 
iTuits wliich reach maturity, but they generally show infection in one 
way or another. In other cases the infected cushions give rise to 
typical witch brooms which often bear flowers along the branches. 

Cx\usE OF THE Disease. 

As mentioned above the authors state that the cause of the 
disease is a fungus, the mycelium of which is always found in the 
witch brooms, hardened pods, and diseased flower clusters. liyphas 
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or vegetative threads of this fungus are easily seen with the micros- 
cope, extending throughout the diseased branches, and running out into 
the leaves and flowers as well. In the affected fruits, the inyceliurn 
is present in and about the diseased areas ; and in the star-like flower 
clusters, it can be found not only in the floral organs hut running 
back through the peduncle, or flower stem, into the cushion. In 
the cushion, however, the mycelium seems to be short lived. By 
thoroughly sterilising the surface of young pods, which showed the 
first evidences of the disease, and then keeping them in such a way 
as to be free from external contamination, the authors were able to 
obtain pure cultures of this fungus. Bits of branches from the 
young witch brooms were treated in the same way, and yielded the 
same fungus as the pods. On some of the cultures spore production 
took place, so that the fungus could he classified. It proved to he a 
new species belonging to the genus Colletotrichum, and the authors 
have given it the name 0, luxijiciim. (The large group of diseases 
known as anthracnoses are caused by other species of Colletotrichum 
and of Gloeospoxium, a closely related genus. The commonest 
examples here perhaps are the anthracnose ot mangoes and alligator 
pears.) 

The authors found that spore production took place naturally, 
both on the hardened pods and parts of the witch brooms, under 
certain weather conditions. The sporulation on the fruits takes place 
most commonly just at the beginning of the dry season. The spore 
# masses are somewhat pinkish and frequently are arranged in a circle 
about the diseased area. The disease is doubtless spread from tree to 
tree by means of these spores. During the rainy season, spores of 
another type are produced and these also aid in the spread of the 
disease. The spores can only infect very soft and young tissue, and 
it is only those reaching and developing buds or young stems, which 
•cause the infections. After infection has taken place, the mycelium of 
the fungus develops rapidly in the tissues, and causes the characteristic 
hypertrophies. 

The Effects of the Disease on the Cacao Tree, 

Not only is the crop greatly diminished through the contamination 
of the fruit, but a large number of the trees become worthless or die 
as a result of the infection. Trees which are badly attacked produce 
only witch brooms and no sound growth at all, and such trees give 
scai’cely any cocoa. When the witch brooms die the trees arc left 
practically without any foliage and soon become a prey for boring 
insects and semi-paiasitic fungi. If the trees are left moderately 
attacked they may throw off the disease, so to speak, but cankerous 
regions are generally left at the points where the witch brooms were 
attached, 'these diseased areas may heal over in time, but often they 
remain as open wounds and serve as points of infection for 
Ghaetodiplodia. 

The disease has also caused serious damage to nursery stock, or 
to young trees which have been set out as renews. In such cases the 
whole top of the tree may he converted into a witch broom, or the 
abnormal growth may occur farther down the stem. 



Peedispojsition to the Disease, 

All tlie varieties of cocoa which are grown in Suriname, Criollo 
Forastera, Calabacillo, and Nicaraguan Criollo seem to be equally 
susceptible to the disease. Nor do external conditions, with the 
exception of the rainfall, influence the outbreaks in any way. The 
disease is found on trees grown at all altitudes, on all kinds of soil, 
and on well drained as well as on poorly drained land. It is prevalent 
on estates with no shade and on those with moderate or dense shade. 

The disease has always been more severe in those years in which 
the rainfall has been quite evenly distributed throughout the rainy 
season, than in those with abnormally heavy rains followed by some 
days of dry and sunny weather. 

Witch Brooms on Other Trees. 

In connection with the wmik on cacao, the authors found witch 
brooms on both species of immortelle, the mango and the mamee 
apple, but an examination showed that Colletotriclmm luxificmi was 
not the cause. Its parasitism seemed to be confined to the cacaO' 
tree alone. 

Treatment of the Disease. 

The methods of treatment which Dr. Van Hall recommends are 
very di'astic, but are proving successful on those estates in Suriname 
on which they have been tried. The method is to cut off the whole 
crown of the tree by taking of all the main limbs two or three feet 
from the point of forking. The dehorned tree is then thoroughly 
sprayed with Bordeaux mixture. This work should be done towards 
the end of the dry season. Trees thus treated will form a new head 
in a few months. As the trees begin to grow again they should be 
inspected frequently and any witch brooms which are found should 
be cut off and burned, together with the cankerous area on the 
mother branch at the base of the broom. On plots of trees which 
were treated in this manner in 1905, careful records were kept of the 
yield in. 1906 and 1907. Even in that short time the percentage of 
indurated fruits was very much reduced, and the total crop from the 
block of treated trees was more than twice from a similar block oF 
untreated trees. 

James Birch Korer, 

Mycologist. 


August 6, 1909. 
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Tlie Relation of Black-rot of Cacao Pods to the 

Canker of Cacao Trees. 


The facts tliat cacao pods arising from cankered cushions usually 
become black, and in the early stages of decay are well covered with 
the sporophores of Fliytoflitliora omwhora, the black-rot fungus; 
that healthy cushions frequently become cankered when, the pods 
which they hear are attacked by this fungus ; and, finally, that the 
fungus can he isolated in pure culture from cankered inner hark some 
distance from a cushion, led the writer to believe that the two 
diseases were caused by the same fungus. A series of inoculation 
experiments made with P. ommvora, and a number of different fungi 
supposed to be parasitic on cacao trees and pods has been made and 
the revsults seem to vshow that the greater part of the canker, here in 
Trinidad at leasb, is caused by Fliytoplithora, and that the black- 
rotted pods are the chief source of infection of the tree. 

This species of Fhytoplithora, which has long been known to 
cause the black-rot of pods, grows readily in various culture media 
and fruits exceedingly well on sterilized potato cylinders or bits of 
cocoa wood or pods. Pure cultures of the fungus can be obtained by 
the usual bacteriological methods. 

For the inoculation experiments a block of trees isolated from other 
cocoa trees and quite free from both black-rot and canker was selected 
so that the danger from outside infection was reduced to a minimum. 
Pods one half to three quarters grown inoculated with Fliytophthora 
spores from a pure culture began to rot within a few days and at the 
end of a fortnight were entirely black, and covered with, the sporo- 
phores of the fungits. When such pods were cut from the tree it was 
found that not only the cushion but the surrounding bark as well 
was cankered and that the fungus could be isolated. I’rom sucli diseased 
tissues. Inoculations made with the same fungus iii either old or 
young wood invariably produced cankered areius within a very short 
time. When inoculations were made on a limb one or two inches 
above or beloAv a pod the canker produced on the limb spread to the pod 
which began to rot from the stem end outward and sporophores of the 
fungus were found on the surface. 

Up to the present time about forty inoculations with this fungus 
have been made every one of which has produced disease while not 
one of the control punctures has caused a pod to rot or the hark to 
become cankered. 

A bulletin describing both diseases in detail, the causative 
fungus, and other associated fungi is in course of preparation and will 
be issued as soon as the illustrative plates are received from England. 


10th March, 1910. 


James Birch EoREit, 

Mycologist. 
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Plemingia Strobilifera, Br- 

(a cover plant'). 


The question of establisliing cover plants beneficial to the soil 
instead of allowing grass and other non-beneficial weeds to grow is 
of great importance to Agriculture in Trinidad, experiments and 
observations are being carried out, and I propose to discuss the matter 
in an early number of the Bulletin. What is wanting is a low grow- 
ing preferably leguminous nou-woody plant which grows vigorously 
and does not require much care or any replanting. 

The following are analyses of a plant which grows very freely 
without tending and contains nitrogenous nodules. It is however 
latliBr too large and woody to be an ideal plant for cover purposes^ 
but the ease with which it can be established is in its favour : — 


J. B. C. 


Two plants were taken for analysis, and after the earth had been 
waslu'd off the roots, the sample was allowed to dry at room temp era- 
tnre for four days. 

The roots contained a fair proportion of nodules, but these were 
of small size, barely larger than a pin’s head. 

The leaves and roots were removed from the plants and the 
different parts weighed. 

Leaves ... ... 61'0g. = 20'9 per cent. 

Stem and branches ... 165*3g. = 56‘G ,, 

Roots ... ... 65’9g. = 22‘5 ,, 


292-2g. 100*0 


po 


The leaves contained... ... 12*36 °/o of water. 

The stems aiad branches contained. 29*55 ,, ,, 

The roots contained ... ... 31 ‘08 ,, ,, 


The different parts 

dried 

at 100° C. 

had the following com 

sition :• — 


Leaves. 

Stems and 
Brandies. 

Roots. 

Organic and volatile 

94*27 

97-22 

90-18 

matter 

j 

Ash 

BP« 

5*73 

2*78 

4'82 



100*00 

lOO'OO 

100-00 

Containing : — 


2-67% 

0-76% 

1-06% 

Total Nitrogen 
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Per CENT AG-E Composition of Ash from the whole Plant. 


Soluble and insoluble silica 

... 36-25 

Oxides of iron and alumina 

... 12-95 

Lime 

... 15-72 

Magnesia 

... 2-53 

Potassium oxide 

... 10-9 B 

Sodium oxide 

... 1*23 

Sxilpliuric anhydidde 

... 2-11 

Phosphoric anhydride 

... 7-10 

chlorine 

... 110 

Carbon dioxide 

... 10-08 


100-00 


Joseph de Verteuil, 
As'St^ Go^vt. Analyst. 


6th August, 1909. 
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Report on Gastilloa Rubber from Tobago by Professor 
Wyndham R. Dunstan, M.A., F,R»S« 


The speximens of Gastilloa Eubber whicb are the subject of this 
report were forwarded for examination to the Imperial Institute by 
the Director of Agriculture in Trinidad with letters No. 629 of the 
26th June, 1909, and No. 2338 r of the 6th September, 1909. It was 
stated that the rubber had been prepared by a new centrifugal 
process, of which particulars were furnished by the Director of 
Agriculture. 

Description and Eesults of Examination. 

A. — Specimen forwarded with letter No. 629 of 26th June, 1909;. 
The sample bore the following label ; — “ Department of Agriculture. 
Gastilloa rubber prepared by a new process. From Tobago, 26/6/09.” 
Weight 48 grams. 

It consisted of a square sheet of very pale rubber, clean and 
excellently prepared. The rubber was rather weak and much inferior 
in physical properties to good Para. 

The results of the chemical examination were as follows : — 


Moisture 

• • « 

... OT 

Caoutchouc 


... 70-7 

Eesin 

• • • 

... 28-6 

Proteids ... 

• . • 

... 0'5 

Ash 


... 0-1 


The analysis shows that the rubber contains a high percentage- 
of resin, which adversely affects its physical properties. The per- 
centages of moisture, proteids and ash are extremely low and it is 
evident that the rubber has been very well prepared. 

In view of the high percentage of resin present in this rubber it 
would be of interest to learn the age of the trees from which the 
latex wag obtained. 

Nos. 1, 2, 3, and 4. — Forwarded with letter No. 2338r of the 
6th September, 1909. 

No. 1. — ‘‘ Not creamed. Spun within an hour of tapping. Trees 
7-8 years old.” Weight 22 grams. 

A thin sheet of pale brown rubber, clean and well-prepared. 
The rubber was stronger than the previous specimen A, but still a 
little weak. The vsample was too small lor analysis. 

No. 2. — “ Greamed, spun same day. Trees 7-8 years old.’” 
Weight 19 grams. 

Very similar to sample A in appearance and physical properties^ 
The sample was too small for analysis. 

No. 3. — '‘creamed, spun next day. Trees 7-8 years old.”' 
Weight 18 grams. 

A thin sheet of brown rubber, rather soft and weak. The* 
specimen was insufficient for chemical examination. 
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No. 4. — Creamed and washed over and over again, spun next 
day. Trees 7~8 years old.” With this specimen is included another 
which was labelled as follows : — 

Same as No. 4, but deposited on brass plate fitted inside 
howl.” 

These two specimens had become firmly adherent and could 
not be separated from one another. They were exactly similar in 
appearance and were treated together. The united saiuple weighed 
36 grams. 

Thernbber was pale, slightly sticky, soft and weak. In physical 
properties, it was the worst of the series. 

A chemical examination showed that the rubber contained 0*04 
per cent of moisture, and 32‘2 per cent, of resin. The quantity of 
material was not sufficient for complete analysis. 

Commercial Value. 

The specimens, with the exception of No. 4, were valued as 
follows : — 

A. Fine thin sheet ... ... 6/10 per lb. 

No, 1. Fine thin brown sheet ... ... 6/10 

,, 2 . „ „ ... ... 6/11 „ 

,, 3. Thin sheet of rather soft character... 6/4 ,, 

Specimen No. 4 was of very inferior quality on account of its 
soft and resinous character, and would realise a much lower price 
than those quoted for the other specimens. 

On the date of the above valuations fine hard Para was quoted 
■at 8/10 per lb. in London. 


Conclusions. 

Three of these specimens of Castilloa rubber, viz., Nos. 1, 2 and 
A, are of excellent quality, and it is clear that the centrifugal method 
adopted for their preparation is capable of yielding very good results. 
Unfortunately the latex used for the experiments, judging from tlie 
composition of sample A, is very resinous so that the resulting rubber 
is inclined to be soft and weak. 

It is not possible from the examination of such small spcciTnen.s 
to express any definite opinion regarding the best method of prepara- 
tion. Sample No. 1, '‘Not creamed. Spun within an liour of 
tapping,” was little stronger than specimens No. 2, “ Creamed, spun 
same day,” and sample A, both of -which however were slightly 
superior to it in colour. No. 3, Creamed, spun next day,” was 
darker and much weaker than the preceding three specimens, while. 
No. 4, “ Creamed and washed over and over again, spun next day,” 
was the worst specimen of the series as regards physical properties. 

It would therefore appear that the specimens prepared from the 
latex on the day of collection are much superior to those in which 
the latex was kept until the next day. Further experiments will be 
necessary to determine whether it is advantageous to cream the latex 
before spinning. The creamed sample No. 2 is superior in colour to 
No. 1 which was not creamed, and on that account was valued at Id. 
per lb. more, but the rubber was not quite so strong as No. 1. 
Unfortunately the specimens Nos. 1 and 2 were too small for analysis 
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so tliat it was not possible to determine the composition of the 
creamed ” and iincreamed” rubber for comparison. Larger sam- 
ples (about lbs. each) of rubber prepared by these methods should 
be sixbmitted for this purpose. 

Ill view of the successful results obtained by this method of pre- 
paration, it would be of considerable interest if further experiments 
could be conducted on the same lines with latex derived from older 
trees, as such latex would probably be less resinous and would there- 
fore yield a better product. 

It may be further suggested that in dealing with latex contain- 
ing considerable amount of resin it would be worth while to make 
some experiments with the object of devising a method of elimina- 
ting a portion of the resin, if possible, during preparation ; for 
example, some of the resin might be held in solution by adding a 
dilute solution of caustic soda (or 3 per cent.) to the latex before 
spinning, take care not to use sufficient of the alkaline solution to 
cause rapid coagulation. Specimens of rubber made from the latex 
without any addition and with varying quantities of the alkaline 
solution might he submitted for comparative examination. The 
rubber would require to be well washed after treatment with alkali. 

Wyndham K. Dunstan. 

31st December, 1 909. 
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Notes and Comments. 


Laboratories for the Mycologist and Entomologist of the Board 
of Agriculture have been fitted up at the Experimental Station, 
buildings at St. Clair where the Government Botanist and Assistant 
Director of Agriculture and the Curator of Gardens also have their 
offices and laboratories. 

The library of the Botanical Department with the scientific 
books belonging to the expert officials is also located here and when 
this is catalogxied and arranged it will form an important working 
tool in the investigations carried on at the laboratories. 

The present building is too small to give ader^uate space, but it 
is hoped that during this year increased accommodation will be provided 
so that all the research work necessary on the various existing and 
proposed cultivations in Trinidad will be able to be carried on in the 
most expeditious manner possible. 


The appointment of Mr. P. L. Guppy of the Education Depart- 
ment who has for some years been a diligent student of entomology 
and who has contributed some useful papers on local Lepidoptera to 
the Entomological Society (London), to assist Mr. E. W. Urich, 
Entomologist to the Board of Agriculture in his technical work, 
cannot fail to strengthen the staff of experts engaged in economic 
scientific work in relation to Agriculture in Trinidad. 


Mb. H. Carracciolo, who was appointed by the Board of Agri- 
culture as assistant to the stad, went through a course of Scientific 
Agriculture at Wye Agricultural College, England, which is one of 
the most efficient of these training institutions in Great Britain. 
Mr. Caxacciolo is engaged in assisting the Mycologist and EntomolgivSt 
in their laboratory research, being in charge of cnhivations of para- 
sitic fungi and the breeding of insects necessary to elucidate the life 
history of these organisms preying on cixltivated plants. 


The following notes contributed by Mr. Thomas Thornton, 
A.R.c.s., of Tobago, will be of interest to cotton growers in that 
Colony - 

‘‘Owing to the large number of red insects called cotton stainers 
which appeared in the cotton fields last season, the cotton growers of 
Tobago are strongly recommended to combine together in checking 
them. 

“ The stained cotton is caused by these insects sucking the oil 
from the seeds, and some of the oil getting on to the cotton and 
staining it. Besides staining the cotton, these insects cause a large 
number of young balls to fall off the plant, and much of the crop 
may be lost in this way. 
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They multiply very , rapidly , and every effort vshould he made 
to clieck them at the beginning of the season. Attention now may 
save endless trouble and disappointment later. They may be 
destroyed in the tollowing way : — Place small handsful of cotton seed 
about the young plants, the insects will congregate upon these^ when 
they may be destroyed by throwing boiling water upon them. 

‘VCotton seed for this purpose can be obtained free by applying 
to the Curator of the Botanic ^Station. It is important that a picket 
should be fixed in the ground wherever the seed has been placed to 
trap the insects, to ensure that none of the heaps are forgotten. 

“ Carelessness in looking after the traps will simply be assisting 
the insects to live and multiply. 

Those who planted cotton last season should see that all the 
old plants are pulled up, otherwise the insects will live upon them 
until the new cotton has grown up, when they will pass over from 
the old to the young cotton and spoil the new crop.” 


Mr. E. C. Skinner, representative of the Koyal Mail Steam 
Packet Company, points out that in our last issue, page 70, the car- 
riage of oranges is given as 20 per case which is the rate which 
his Company charges for a single box, and that this would be con- 
siderably less in the case of large shipments which would be taken at 
30/- per ton measurement or about 60 cents per box, a cost of less 
than half the charge mentioned by the local planter who supplied the 
figures to the Bulletin. 


Mr. Frank Evans, Curator of Botanic G-ardens, has accepted the 
■appointment of Agriculturist in charge of the sugar experiments of 
the Hawaiian Sugar Planters’ Association. Mr. Evans will not sever 
his connection with Trinidad, the Government having allowed him a 
year’s leave so that should he not remain in ITawaii at the end of his 
year’s work there, he can return to his appointment here. The 
Hawaiian Sugar Planters’ Association has carried out for some years 
a most valuable series of experiments on various questions of 
importance in .sugar cane cultivation — the published results of 
which are of much interest and importance. Mr, Evahs is to be 
congratulated on the fact of his being asked to take up this appoint- 
ment, and in the event of his returning to Trinidad, the knowledge 
and experience which he will have gained in Hawaii will be ol great 
value to sugar planting in Trinidad, 
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it a meeting of the Board of AgricTiItiire held in the Coun.- 
oil Chamber (Government Buildings), on Friday, 16th. 
July, 1909. 


Present : 

liis Excellenct the Governor, (President) in tlie Ghaiu 

The Director of Agricutture (Vice-President) . 

„ Hon’ble G. T. Fenwick, c.m.g. 

,, „ S. Henderson. 

„ Carl de Verteuil. 

Lieut. -Colonel J. H. Collens, v.d. 

Mr. L. Bert de Lamarre. 

„ J. D’Abadie. 

,, V. X. DE Verteuil. 

„ William Greig. 

„ J. Moodie. 

„ H. E. Murrat. 

,5 A. E. Collens (Secretary). 

Confirmation The Minutes of the previous nieeting having been printed and 

of Minutes, circulated among the members were taken as read and coidinned. 

Expenditure. The total expenditure to date amounted to p,297 22. 

Becommenati- The following recommendations of the Advisory Committee were 

Atowy approved 

Committee. (1,) That the consideration of the agreement between the 

Mycologist and the Board be postponed pending the 
receipt of a further reply. 

(2.) That in view of the old ofEce of the Superintendent of 
the Botanic Gardens being required by Government 
House, application should be made for the temporary use, 
as an office, of the residence of the late Curator. 

(3.) That the que.stion of Subsistence Allowance to the Ento- 
mologist be deferred to the next meeting. 

(4.) That a microscope be obtained at the request of the 
Entomologist, the cost not to exceed 1120. 

(5.) That the Mycologist's account for Jil3.98 travelling and 
other expenses for the period April 12th to June 30,tli, be 
passed. 

(6.) That in future all advertisements relating to the Board’s 
business should be signed by the Viee-Pre.sident or 
Secretary. 

(7.) That in consideration of the long distances between the 
Estates on which Spraying Experiments had been pro- 
posed at the last meeting, the view^s expressed by the 
Mycologist in his report on the scheme be approved, and 
that for the present the’ Experiments be carried out as he 
suggests. 

(8.) That Mr. B. H. Stephens' offer of |50, for Agricultural 
Prizes in connection with the Department of Agriculture 
he accepted, and acknowledged with thanks. 
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(9.) That the statement by the Agricultural Inspector at 
Caparo of the presence of Canker in forest trees '(Bois 
Miilatre) be considered, and the Mycologist be asked to 
report on the matter. 

(10.) That the Secretary of the Couva Branch of the Work- 
ingmen’s Association be informed in reply to his letter of 
loth July, that it had already been considered advisable 
that the members of the Board should represent indus- 
tries and not districts. 

(11.) That owing to the inability to obtain tenders for pro- 
viding chairs on Band days at the Botanic Gardens no 
further steps be taken. 

(12.) That the Secretary be allowed 12 days leave of absence 
in August, arrangements to be made by him for the 
proper carrying out of the Board’s work during that 
period. 

Mr. Henderson submitted a return of the acreage in Seedling 
Canes in Esperanza, and suggested that the Board should apply for 
such information to the different Estates and collect statistics relating 
to these Seedlings and other agricultural matters. 

He also suggested and it was agreed to recommend that Prizes 
should be offered to Cane Farmers and Cacao Contractors for best cul- 
tivated contracts. 

The Committee regrets its inability to recommend : — 

(1.) Any increase to the |10, provisionally allowed to the 
Agricultural Inspectors, to cover travelling and other 
expenditure. 

(2.) The purchase of a typewriter at the request of the 
Mycologist, but are of opinion that the assistance required 
in copying reports, correspondence, etc., should he given 
at the Central Office of the Board. 

An offer of 6 kegs of Copper Sulphate at 9 cents per pound was 
received from Messrs. Gerold and Scherer. It was decided not to 
entertain the oiler. 

The monthly reports of the Entomologist, Mycologist, and the Monthly 
Agricultural Inspectors which were previously circulated were taken 
as read and ordered to be printed. 

In connection with a statement in the Entomologist’s report as visit to 
to the re-appearance of froghoppers, the Vice-President stated that 
in company with the Entomologist and the Secretary, he had visited of froghoppers. 
Chaguanas on Wednesday 14th, and conducted several experiments 
with insecticides on the immature froghoppers which were present in 
large numbers in one part of the field. 

The results of these experiments tended to prove that water 
solutions of insecticides were not effective, but that au emulsion of 
Lysol and Kerosene Oil was destructive in a very short time. 

Vaporite and Cyanamide were tried, and a direct application killed 
the froghoppers fairly rapidly. The latter is to be preferred if suffi- 
ciently destructive, as it is a valuable nitrogenous manure. The 
Department had also imported a 1,000 candle power lamp, which 
would be tried early next week, and the froghoppers would be kept 
under close observation. 



Castaia liens Tile EEtomologisfc had submitted n return of the number of 
returis. Ca,stnia licus moths destroyed on the Caroiii Estate, which showed 
that 91,000 had been collected for the period November, 1908 to 
July 9th, 1909. 

The Secretary read the letter of appointment of Mr. Y. X. de 
Vexteiiil to act during the absence of the Honourable R. S. A, 
Warner, K.C. 


The Secretary reported the receipt of the following for Experi- 
mental Purposes : — 


Beceipt of 
Badilla Cane 
from Queens- 
land, also new 
types of Seed- 
ling Canes and 
Bice from Bri- 
tish Guiana. 


(a.l 28 Cuttings of the Badilla Cane from Queensland. 

(h.) Cuttings of 41 new varieties of Sugar Canes from British 
Guiana. 

(c.) Six selected types of Rice from British Guiana, 

It was decided that the thanks of the Board should be conveyed 
to the Departments of Agriculture of Queensland and British 
Guiana. 


Besolution of 
Mr. H. E. 
Murray on the 
better drain- 
age of lands, 
etc. 


Vote of thanks 
to Mr. Jardine 
for his paper 
on natural 
regeneration 
of worn out 
Cacao Soils. 


Correspon- 
dence— Sir N. 
Lubbock. 


s.gBert 
de Lamarre 
and Murray— 
Be leavesof 
absence.* 


Mr. V. Gor- 
inandy’B appli- 
cation for 
Assistant 
Inspectorship, 

Mr.S.A.Oole- 
Be Cacao 
OontractSfl 


A resolution by Mr. H. E. Murray for the better drainage of 
estates and other lands was referred to the following OomiiiittBe for 
consideration : — 

The Honourable G. T. Fenwick. 

„ ,, S. Henderson. 

Mr. V. X. de Y erteuil. 

„ J. Moodie. 

5 , H. E. Murray. 

Mr. W. C. Jardine’s paper on tlia “ Natural Regeneration of 
Worn Out Cacao Soils” which had been previously circulated, was 
brought up for discussion. It . was unanimously agreed that the 
thanks of the Board should be conveyed to Mr. Jardine for his 
interesting paper. 

The following correspondence was dealt with : — 

(1.) Letter from Sir N. Lubbock, thanking the Board for 
their letter of appreciation of his services during his 
Chairmanship of the West India Committee, and stating 
his desire to promote in any way the interests of Trinidad 
or any other West Indian Colony, 

(2.) Letters from Messrs. H. E. Murray and Bert de Lamarre 
asking for leave of absence as follows : — 

Mr. Murray for 4 months dating from the end of July. 
Mr. Bert deLamarre from27th July to 15th November. 
On the suggestion of these gentlemen it was 
decided to recommend the appointment of 
Messrs. F. J. Morris and C. W. Haynes to 
act for them respectively. 

(3.) Application from Mr. Y. Gormandy for the post of Assis- 
tant to the Agricultural Inspectors. 

The Secretary was directed to inform Mr. Gormandy 
that there was no such vacancy at present. 

('^•) Application from Mr. S. A, Cole for a Cacao Contract 
under the Board. 

It was decided to inform Mr. Cole that the Board has 
no Cacao Contracts to offer at present. 



(5.) l^Uter ail d Circiilars from Messrs. Moller and Struck 

Cacao Sprayers. Sprayers. 

(6.) Letter from Mr. L. de Verteuil, regretting liis ma'bilityMr.L.deVer- 
to attend the meeting. from meeting. 

The following specimens were exhibited : — 

(1.) Sample of Palmine or Vegetable Butter prepared from 
Ccconiit Oil. 

(2.) Specimen of a plant forwarded by Mr. J. J. McLeod fo^ 
identification and analysis, and which was stated to have 
extraordinary effects in increasing the growth of culti- 
vated crops planted in its vicinity. 

'Fhe meeting then adjourned. It was decided to hold the next 
meeting on Friday, 13th August 

A. E. COLLENS, 

Secretary (pro tern.) 
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Confli'ination 
of Minutes. 


Finance. 


Advisory 

Committee. 


At a meeting of the Board of Agriculture held in the Coun- 
cil Chamber (Grovernment Buildings), on Friday, 13th 
August, 1909. 


PUKSENT : 

His Excellency THE Governor (President), m iJie Cliaif. 

The Director of AaracuLTURE (Vice-President). 

5 , Ilon’hle G. T. Fenwick, c.m.g. 

Lieut. -Colonel J. H. Collens, v.h. 

Mr. J. P. Bain. 

„ J. D’Abadie. 

„ L. de Verteuil. 

„ V. X. DE VERTEmL. 

,, William Greig. 

„ C. W. Haynes. 

,, J. Moodie. 

„ J. J. McLeod. 

„ F. J. Morris. 

„ L, Seheult, B. Sc. 

,, L. Sellier. 

,, J. H. Wade. 

,, A. E. CoLLENS (Secretaiy). 

The Minutes of the previous meeting having been printed and 
circulated among the members were taken as read and confirmed. 

The following financial statement was submitted : — 

Balance in Bank, 30th June, 1909 ... 11^,2 14 70 
Agricultural Tax for June, 1909 ... 1,525 06 


®13,739 76 

Payment by cheques during July, 1909. 1,161 84- 


112,577 92 


The Secretary announced that owing to the unavoidable absence 
of several of the members, the meeting ot the Advisory Committee, 
which was to have taken place that morning, had been postponed. 

The Vice-President stated that in order to meet contingencies 
like this, it would be necessary to increase the number of members. 
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After discussion, it was moved by Mr. V. X. de Vertenil increase of 

That the niimher of members on the Advisory Committee be 

in creased, to ten.” Commitiiee. 

Lieut. -Collens then proposed the following amendment : — 

“ That the number be increased to seven, and that three form 
a quorum.” 

A proposal that the numbers should be increased to eight” was ^ 

finally decided by a maji)rity of 9. Messrs. J. P. Bain and V. X. de Verteuii' 
de Yerteuil were appointed as additional members. mem^bBrs.'^ 

The monthly rcq3orts of the Entomologist, Mycologist and Agri- Monthly 
cultural Inspectors, having been previously circulated were taken as 
read and ordered to be printed. 

In reply to a question from Mr. Seheult as to whether the Agri- inspector’s _ 
cultural Inspectors remained sufficiently long in each district to 
thoroughly instruct the small proprietors, the Vice-President stated 
that the. practice had been to remain in the district till the work of 
inspection was finished as far as it could be The addresses i f the 
Inspectors had been advertised in the newspapers, but one of the 
chief difficulties was to get the planters to know of their presence in 
the district, or to meet them on their estates, and he invited the 
co-operation of the members of the Board in this matter. 

Mr. D’Abadie suggested that the Inspectors should distribute the 
pamphlets on diseases, etc. This was agreed to. 

An account of the Mycologist for |8.16 travelling expenses was Mycologist’s 
passed. 

It was decided to recommend to the G-overnment, the publication m.p. 4353/09- 
of Mr. Vincent’s book on the Sea Fishes of Trinidad, provided it 
could be done at a reasonable cost, as it would be for the benefit of Trinidad, 
the Colony generally. 

Mr. Fenwick drew the attention of the Board to the damage that Depletion of 
was being done to the fishing industry by the use of seines with small use 
m e sh e S , meslie d seines . 

The Board recommended that the attention of the Government be 
invited with a view to legislation for regulating the size of the 
meshes in fishing nets. 

The Secretary stated that notification had been received from the m.p. 4135/09 
Hon’ble the Colonial Secretary of the appointment of Messrs. Morris 
and Haynes to act on the Board, and that the appointments had been Morris and 
announced in the Itoyal Gazette. ?nSrB^oari 

'i he question of the use of the house used by the late Curator, m.p. 3438 / 09 — 
aud recently removed to the north-west of the nurseries, was referred 
back to the Advisory Committee. intendent’s 

Letters were read from ; — 

1. The acting Island Analyst of Jamaica, stating that he was Eat virus 
forwarding a fresh culture of Hat Virus for experimental P^^P^-ration. 


2. The Hon’ble acting Surgeon-General, that the Pathologist 
was prepared to undertake the pi'eparation of Eat Virus 
locally, if the Board will supply the Test Tubes, and on 
payment of two shillings for each dozen tubes of virus 
supplied. 

The Vice-President reported that the Kitson Lamp had been Eeporton 
erected at Chaguanas, but was at present temporarily out of order, Kitson Lamps. 



52 


Retura of 
acreage aader 
Seedling Cane 
culbivation. 


Mr. C. C. Stolls 
meyer’B paper 
on Shade or 
No Shade.” 


Sale of Cotton 
—Tobago. 


Analysis of 
Hiver estate 
soils. 

Corres- 

pondence. 


and that Hurricane Lamps had also been tried with some success 
against the Eroghoppers, and asked the Board iVrr aiithoiitj to expend 
a sum of |48 for purchase of lamps, and also |10() for insecticides, 
etc., ill tlie campaign against the froghopjicrs, if tliese expenditures 
should he found necessary. 

The Secretary unnouocod tliat in response to the Circulai' issueil 
asking for information ro acreage under Seedling Cane Cultivation, 
replies had been received iVom Messrs. W. S. Roliertson & Co., G. 
Liddlelow, Garden Grant, James Black, S. Henderson. Bert de 
Lamarr e, ami F. J. Le Blanc. 

A paper on “ Shade or No Shade ” by Mr. C. C, Stolliueyer was 
read and ordered to he printed in the Bulletin. The Secretary was 
instructed to convey the thanks of the Board to Mr. Stolluieyer lor 
his interesting contribution, and to suggest that records miglit be 
kept of the return per 1,000 of a hxed number of hearing trees 
say 10,000 : 

(1.) of last year whilst under shade, 

(2.) of each succeeding year, 

noting as far as possible the extent of the sliade each year until 
entirely removed. 

The Broker’s report of tlie British Cotton Growing Association 
dated loth July was read reporting the sale of o liales of Toliago 
Cotton at 15 pence per pound. 

The results of the analyses of the soils from IilOmr estate Avere 
ordered to be printed in the Bnlletin. 

(1.) A letter from Mr. C. Carmona reporting the preaence of 
Canker in the hois 3Inlatre trees in the , Arena district was 
referred to the Department to dead with. 

(2.) Letter from Mr. C. d’Hereux reportiivi; infection of his 
cacao trees at Santa Cruz from neglected snrrcnuiding 
properties. Referred to the, Plant Protection Comniittee, 

The meeting then adjourned. It was decided to hold tlie next 
meeting on Friday, lOth September, 1909. 


A. E. COLLENS, 

Secretary, {pro tent.) 



At a meeting of the Board of Agriculture held in the Coun- 
cil Chamber (Gfovernment Buildings), on Friday, 10th 
September, 1909. 


Present : 


His Excellency the Governor (President), in the Chair . 

The Director oe AGaucuLTURE (Yice-President). 

,, Iloif’ble G. T. Eenayick, c.m.gl 
5, ,, S. Henderson. 

„ „ C. DE VeRTEUIL. 

,, William Kay. 

Lieut. -Colonel J. li. Collens, vj), 

Mr. J. P. Bain. 

,, J. D’Abadie. 

,, L. DE Verteuil. 

,, V. X. DE Verteuil, 

„ William Geeig. 

„ C. W. Haynes. 

„ F. W. Morris. 

,, E. L. Sellier. 

,, L. Seheult, B.Sc. 

„ A. E. Collens, Secretary. 

His Excellency on behalf of the Board extended an official Welcome to 
welcome to Mr. Carriithers and appointed him a memher of the 
Board. 


Mr. Carrutliers then took his seat at the Board. Appointment 

as a Member 

The President stated that the Tobago Planters had asked that a Board, 
representative for Tobago be appointed on the Board, and that he 
would be pleased to appoint one if the planters would take steps to 
nominate a representative. 


The Minutes of the previous meeting having been printed and 
circulated among the members were taken as read and confirmed. 

The following linancial statement was submitted ; — 

Balance in Bank 80th July, 1009 ... p2,o77 92 
Agricultural Tax for July, 1909 ... 1,082 28 


Confirmeition 
of Minutes. 


Financial 

Statement. 


113,660 20 

Payment by checiues during August ... 1,04:7 99 

p2,612 21 


It was agreed that the report of the Advisory Committee 
dealt with by the whole Board in Committee. 


be Report of 
Advisory 
Committee. 


The monthly reports of the Entomologist, Mycologist and Agri- Monthly 
cultural Inspectors having been previously circulated were taken as 
read and ordered to be printed. 



Agncultural 

Education 

Sclieine. 


Accoiint for 
Analyses. 


App ointment 
of Secretary. 
E sports, etc. 


Corres- 

pondence. 


The following return of Froglioppers caught on the 8th and 9tli 
September was added to the Entomologist’s report : — 

September Sth ... 

9th ... 


Total 


The Vice-President mentioned that neither the Kitson nor 
Acetylene Lamps had proved as effective as ordinary Hurricane 
lampSj and that arrangements had been made for the Estate pro- 
prietors to take over the existing lamps. Hon’ble S. Henderson 
stated he would use 100 lamps in future. 

Hon’ble C. de Verteuil stated that the suggestion embodied in 
the Mycologist’s report, — that in each district, which the Agricultural 
Inspectors visit, one small holding might be put in a thorcugh sani- 
tary condition as a practical example to the smaller proprietors,-- was 
an excellent one and should be acted upon. 

Mr. Carruthers suggested that East Indian labourers from various 
estates should meet the Agricultural Inspectors and be personally 
instructed in excising canker, etc., and that they in turn would be 
able to utilise this knowledge on the Estates on which they were 
employed. 

In reply to a question by Mr. V. X. de Verteiiil as to whether 
any steps hud been taken in connection with the scheme for Agricul- 
tural Education, the Vice-President stated that a meeting of that 
Committee had taken place that morning, at which the preliminary 
details had been discussed, and that information had been collected 
from neighbouring Colonies. 

An account from Mr. J. de Verteuil for ^50 for Analyses of 
soils, etc., was passed. In reply to a question from the Hoii’ble C. de 
Verteuil as to the reason for these analyses, the Vice-President stated 
that he had personally selected these soils, the composition of Tobago 
Soils was not known as no samples had been previ uisly analysed. 

The question of the appointment of a Secretary was postponed. 

The results of the analyses of Tobago Soils, and of a leguminous 
plant [Flemingio slrohilifera) and also Eeturns of the acreage planted 
with Seedling Canes were laid on the table and ordered to be printed. 

The following correspondence was dealt with : — 

(1.) Letter from the Island Chemist, Jamaica, reporting that 
6 tubes of Rat Virus had been forwarded and that it had 
been found that the Virus killed Mongoose when the 
latter were fed on inoculated rats. 

The Vice-President mentioned that the Virus had been 
received and handed over to the Guvermnent Pathologist 
who had reported that it w>«s reliable. Out of 17 rats 
inoculated 14 had died in 4 days. Tubes of freshly pre- 
pared Virus would be available for use in a few days and 
it was proposed to temporarily issue infected rats to be 
liberated in places where they had been reported upon as 
a nuisance. 


25 Hurricane Lamfs. 

... 19.670 

... 15,557 
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(2.) Letter from Mr. A. P. Ditzen, offering to conduct experi- 
ments on ‘‘Shade or no shade” under the Board’s 
employ. 

The Secretary was directed to thank Mr. Ditzen for his 
offer and to state that the Board was unable to make the 
experim ents suggested. 

The Assistant Director reported on his experiences of 
Shade and no shade in Ceylon and suggested that the data 
obtained by local investigators on the subject might be 
collected and published. 

(d.) Letter from Mr. J. Moodie applying for leave of absence 
till the 31st December. 

(4.) Letter from Mr. William Thompson, England, inquiring 
if there was any likelihood of employment on the Govern- 
nient Farm or elsewhere in carrying out experiments in 
Cattle Breeding. 

The Secretary was directed to inform Mr. Thompson 
that there was no likelihood of employment. 

(5.) Letter from Mr. Paul Scheerer placing his estate at 
Erin at the Board’s disposal for conducting Spraying 
Experiments. 

It was decided that Mr. Scheerer should be thanked for 
his offer, and informed that the Board is not prepared to 
carry out any new experiments at Erin, but that the 
Officers of the Diqjartrnent of Agriculture would he 
pleased to afford all assistance or information in outlining 
such experiments. 

(6.) Minute from the acting Warden of 'foco re the presence 
of disease among Coconut trees. 

To be referred to the Mycologist. 

The Assistant Director then addressed the Board on the possi- Eubber possi- 
bilities of Rubber cultivation in the Colony. TrinMaS 

Mr, Carruthers wuis thanked for his address, and it was decided 
to forward the following recommendation to the Government— That 
500,000 Para l^iiibher vseeds be ordered by cable. 

Mr. V. X. de Verteiiil suggested that arrangements be made as 
early as possible for the Assistant Director to visit Rubber estates in 
Trinidad and Tobago and advise them on the cultivation and tapping 
of Rubber. 

Mr. V. X. de Verteuil drew the attention of the Board to the Accommoda- 
want of proper accommodation fur members, and suggested that an Members, 
extra table be provided. 

The Board then went into Committee on the report of the Report of 
Advisory Coiiuinttee. Committee. 

The Agreement of the Mycologist’s contract was considered, and 
it was decided to await an inriuiry which Mr. Carruthers offered to 
make. 

The following motion was agreed to : — ■ 

(1.) That the Vice-President he authorized to expend a sum 
not exceeding 500 in fitting up. the room, used as a 
Herbarium at the Experiment Station, as a Laboratory 
for the Mycologist and Entomologist.— Moved by Mr. 

L. Seheult, and seconded by the Hon’ble S. Henderson, 
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(2.) Tlie following recommendation 'of tlie Advisory Coiii« 
xnittee re tlie Entomologist’s subsistence allowance was 
agreed on the motion of Lieut. -Colonel Collens, seconded 
by Mr. L. Selieult : — 

(a.J That previous to the 1st of September, Mr. Uricli 
should be granted subsistence allowance while 
travelling in accordance with Ordinance 171, and 
subject to the approval of the account by the Hon. 
Auditor- General. 

(h.) That from the 1st of Septeiiiher, out of pocket 
expenses actually incurred should be refunded to 
Mr. Urich, instead of subsistence allowance. 

Application for employment as an Agricultural Inspector to 
East Indian Agriculturists from Mr. James Mungal, and from Mr. 
Frederick Caesar, as an Agricultural Inspector — not recommended as 
there are no vacancies. 

The meeting then adjourned at 4.30 p.m., to Friday, 8th 
October, 1909. 


A. E. Collens, 

Secretary (pro tern.) 
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At a meeting’ of the Board of Agriculture held in the Coun- 
cil Cliamher (G-overnment Buildings), on Friday, 8th 
October, 1909- 


Pkesent : 


Hrs Excellency the Governor, (President) in tie Clair, 
Tpie Diuectqr of Agri culture (Yice-President). 

Mr. J. P. Bain. 

Lieut. -Col on el J. 11. Collens, v.n. 

Ml-. William Greiu. 

,, C. W. Haynes. 

The Hon. Mr. S. HENUEnsoN. 

,, „ William Kay. 

Mr. J. J. McLeod. 

„ F. J, Morris. 

The Hon. Mr. C. de Verteuil. 

Mr. L, DE Verteuil. 

„ Thomas Thornton. 

„ J. H. Wade. 

The Asst, Director and Govt. Botanist, (Hon Sec.) 

Mr. A, E. Collens ((Secretary pro tern.). 

The Mycologist. 

,, Entomologist. 

,, Curator of Gardens. 


His Excellency announced that it had been decided to place the ^seof Council 
Council Table at the disposal of the Board in order to afford better Table, 
accommodation for the members, and on behalf of the Board extended 
a welcome to Mr. Thomas Thornton, Avho had been elected to repre- Welcome to 
sent the Planters’ Association in Tobago. Tiiomton. 


His Excellency also informed the Board that Mr. Carruthers had cirutHers 
accepted the position of Honorary Secretary to the Board. 

The Minutes of the previous meeting were taken as read, and confirmSion 
confirmed. Minutes. 


The financial statement was submitted. Financial 

Balance in Bank, 30th August ...$12,612 21 ^ ^ 

Agricultural Tax for „ ... 525 12 


$13,137 33 

Payment by chectues during September 710 92 


$12,426 41 


The monthly reports of the Agricultural Inspectors were laid w 
on the table. Reports. 

The report of the Committee on Agricultural Education was Report of 
read. The adoption of this report was moved by the Hon. Mr. C. Gommitteea. 
de Verteuil and seconded by the Hon. Mr. S, Henderson, and it was 
ordered to be printed and circulated before the next meeting, and to 
be bi ought up again for further consideration. 

The report of the Committee on the Truck System was read. 
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Castnift Kelts 
returns. 


Froghoppers 

returns. 


Reports to be 
presented by 
technical 
officers. 

Rat Virus. 


Results of 
analyses of 
filter press 
cake. 


Report on Car' 
penter Bird, 


The Secretary submitted a return showing the number (154,166) 
of Qastnia liens moths caught at Garoni estate from November last 
to date, and also a detailed statement of the number of froglioppers 
caught with the use of trap lamps in the Caroni, Cliagiianas and 
Claxton Bay districts. 

It was decided that iu future these reports be presented and read 
by the Scientific Officers in charge of such work. 

Tlie Secretary reported that 72 tubes of Rat Virus and also 
several inoculated rats bad been received from the Pathologist to 
date, and distributed. Two Manicou Gros Yeux had also been 
received fr''m Molca estate and returned after inoculation with Virus, 
but the inoculation of these animals had been discontinued, as the 
Pathologist had reported that the experiments on them were 
unfavourable. 

The results of the analyses of a sample of filter press cake were 
read and ordered to be printed in the Bulletin. The Director of 
Agriculture mentioned that this wax could be used to make phono- 
graph and other records and was valued at 3/6 to 4/- per lb. 

A report on the replies received in answer to a Circular issued 
in January, 1909. re the Carpenter Bird was laid on the table. 


The following matters wliicli had previously been considered by 
the Advisory Committee were dealt with 

Applications from the Local Secretary, Princes Town Agri- 
cultural Shows for a contribution by the Board to that 
Show. 

The Board was of opinion that is not within its 
statutory poavers under the Ordinance to make grants to 
Agricultural Shows. 

Application from the Permanent Exhibition Commit. ee for 
assistance from the Board in preparing exhibits for the 
Fruit Show to be held in London in December, 19U9, 
The Board decided that it is unable to contriltute any of 
its funds to the Permanent Exhibition Committee. 

The Board appointexl Mr. PL Caracciolo, (Jnr ) late of Wye 
(.'ollege, England, Scientific Assistant to the staff of the 
Board at a salary of £5 per montli. 

In reply to a question from the Honourable Mr. S, Henderson 
as to whether the Laboratory at St. Clair was ready yet, 
the Assistant Director stated that alterations were nearly 
completed, and laboratory tables put iu, &c. The neces- 
■ sary apparatus had been ordered and a list of books 
required' was being prepared. 

Rubber curing ^ ^ Director informed the Board that there were 

bouse. several rubber trees adjacent to the St Clair Office suitable for 
tapping experiments, and that it would be desirable to erect a curing 
house to conduct experiments tvith rubber latex, and asked the Board 
for a grant for the purpose of erecting a wooden building and instal- 
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After discussion the following motion was agreed to That 
authority be given to incur expenditure, to erect a wooden curing 
house with fittings, etc., the cost not to exceed #1,000.— Moved by 
Lt. -Colonel J. H. Gollens, and seconded by Mr. J. J. McLeod.” 

The question of providing an Assistant to do clerical and other 
experimental work at a salary of dS70~£100, was postponed. 

The Board passed the account for #62 66, expenses in connec- 
tion with working the Kitson Lamp and clean weeding cane fields at 
Wood, ford Lodge estate, in froghopper extermination experiments. 

The Hon. Secretary was requested to send a letter of thanks to 
Mr. Paul de Verteuil, for his report and valuable assistance in con- 
nection with these experiments. 

The Board passed the payment of the two accounts for subsis- 
tence allowance submitted by Mr. Urich,. 

The Honourable C. de Verteuil gave notice of his intention to 
prepare a resolution for the next meeting of the Board that a Com- 
mittee he appointed by the Board to frame rules for the giudance of 
the Board’s Officers ; but the Hon. Secretary asked leave to submit 
such rules af I er conferring with oilier members, and this met with 
the approval of the Board. 

The following correspondence was read : — Corres- 

(1.) Letter from Mr. A. P. Ditzen placing his services at the 
disposal of the Board. 

EeferrecI to the Honorary Secretary. 

(2.) Letter and chart showing the fluctuations in rubber 
during 1908 from Messrs. Gerold and Scherer. 

The Director of Agriculture informed the me<‘ting that Mr. 
Majani, on behalf of the American Agricultural Chemical Company, 
of New York, had offered to present the following manures to the 
Board for experimental purposes 

6 Bags (Analysis attached) for Cane, Cacao, and fruit trees. 

2 Barrels fungicides for experimental purposes. 

The Board accepted the offer with thanks to Mr. Majani. 

The Secretary announced that Mr. L. Seheiilt and also Mr. J. 
D’Ahadie had asked to be excused from attending the meeting. 

Tlie Assistant Director of Agrimilture stated that he had made 
several tours in the various rubber districts and had found the rubber 
trees growing very well, that the General Manager of the Railway 
was having tapping instruments made for him, and that he would be 
very glad if members making any discoveries in tapping experiments 
would" communicate their ideas to the Department. 

Mr. Henry L. Smith of Tobago who was present rneiitionecl that 
he expected to receive one of his rubber coagulating and drying 
machines soon, and that he would be pleased to place it temporarily at 
the disposal of the Board for experimental purposes. 

The Assistant Director of Agriculture made some remarks as to 
Cacao selection, and suggested a method of discovering ihe yielding 
qualities of trees which could be adopted with very little trouble on 
every Cacao Estate. In answer to a question he stated that from his 
experience in Ceylon, Trinidad Estates as far as he had seen up to the 
present, suffered comparatively little from canker. In Ceylon they 
would consider such estates very free from canker. 
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Exhibits. 


Mr. Thornton mentioned that he had conducted experiments in 
Coctoii growing, and that he had succeeded in raising the price of 
cotton on one estal;e to 1/6 per lb , while the lint grown on surround- 
ing evstatcs was only valued at 1/2 per lb. 

The following exhibits were shown 

(1.) fSample of wax extracted from lilter press cake. 

(2.) Manures prepared from air (Nitvogeii), comprising Cal- 
cium Nitrate and Calcium Cyanamide. 

(6.) Mounted specimens ol’ various types of Carpenter Birds, 
and also specimens received from Mr. A. B. C5arr of Gran 
Couva, and the Curator of the Botanic Gardens, Tobago. 

The meeting adjourned at 3.45 p.m. to Friday, 19tli Nov., 1909. 


J. B. CxUlRUTHERS, 

Honorary Secretary. 
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At a meeting of the Board of Agricultnre held in the Coun- 
cil Cliainber, on Friday, 19th November, 1909. 


Present : 

His , Excellency the Governor (President), in the Chair. 
The Director oi’ Agriculture (Vice-President). 

The Hon. Mr. G, T. Fenwick. 

,, , S. Henderson. 

,, C. DS Verteuil. 

,, Ft. kS. A. Warner. 

Lieut.-CDlonel J. H. Oollens. v.i.l 
M r. J, D’Abadie. 

,, Willi A-M Greig. 

„ C. W. Hat-nes. 

„ H. E. Murray. 

,, L. Seheult. 

,, E. L. Sellter. 

,, L. i)E Verteuil. 

The Assistant Director op Agriculture (Hon. Sec.) 

The Mycologist, 

,, EiSTOMOLOGISt. 

,, Curator of Gardens. 


Apologies for unavoidable absence were received from Hon. Mi*. Apologies 
W. Kay. Mr. J. P. Baia, and Mr. J. H. Wade. 

The Minutes of the previous meeting, after alterations of the Confirmation 
wording in two cases, were confirmed. Minutes. 


The financial statement wins submitted : — 

Balance in Bank, 30th September ... $12,426 41 


Financial 

Statement. 


Agricultural Tax for „ ... 297 34 


$12,723 75 

Payment by cheques during October... 1,162 89 


Balance ... ... ... $11,560 86 


The Mycologist, in reporting as to the progress of his work Repoi-t qf 
during the past month said that, in addition to the routine work of 
the laboratory three field trips had been made ; one to Sangre Grande 
to choose a location for some future spraying experiments on cacao, 
one to Guanapo to get results of the picking of cacao from sprayed 
and unsprayed trees, and one to Toco. In regard to the cacao spray- 
ing experiments, he had to report a perceptible reduction of ‘‘ black 
cacao” on the sprayed trees. 

The trip to Toco was made to investigate the cause of the death 
of coconut palms reported by the acting Warden some two months 
ago. Numerous dead and dying palms were found from Grande 
Eiviere all along the coast to Toco village or a little beyond. The 
Government plantation at Galera Point Avas also inspected, but no 
disease wavS found though the whole place was in a very neglected 
state of cultivation. Woodbine estate at Balandra Bay and Bsfs- 



estate near Matim was also visited, but no serious diseases 
were found at tliese places. 

In and about Toco, however, the situation is different. Many 
trees of all ages were dying. An examination of a number of tliese 
dying trees showed that the diseasii vras the typical bacterial bud-rot, 
which has previously been reported from Trinidad and otlier Islands 
of the West Indies, from Central and Sonth America, and the East as 
well. This disease has practically destroyed the coconut iiicliistry of 
Ciibaj especially in the Baracoa district where many once ])ro.spi‘r()us 
estates are now abandoned. Though the disease has been fomul here 
in several different districts it has not yet a iinn foot hold so 1liat 
every possible means should be, taken to keep it under control. The 
putrifying buds of the dead and dying palms serve as a source of 
infection of healthy trees and should be destroyed, either by inxrniug 
or hinyiiig. MHiere hud-rot is present young plantations might he 
protected from attacks of the disease by spraying with Bordeaux 
Mixture or other fungicides. Trees up to six or seven years old can 
be thoToughly sprayed at a coat of about one cent per tree per 
application. 

Considering the fact that this disease as yet in Trinidad has 
affected only a small proportion of trees, and in view of the damage 
that it has done in other countries, Mr,, Eorer proposed tliat tlie 
Board should undertake the. destruction of dead and dying palms 
affected by bud-rot. For this purpose he suggested the temporary 
employment of one of the Agricultural Inspectors assisted by 
labourers. Each district should be systematically worked and 
records kept as to the number of trees examined and the number 
destroyed. 

On the motion of Hon. Mr. C, de Vertciul, seconded by Mr. 
H. ,E. Murray, it was resol red : — 

‘‘That a sum of |500 be apportioned for the piupose of 
carrying out the work of destruciion of dead and dying 
coconut palms niider the supervision of the Mycologist.” 
Eeportof _ 'i'hc Entomologist reported that, since the last meeting 17,856 

Entomologist, caught in the Caroni district making a total 

Lif 172,022 to date, of this number from 33 per cent, to 40 per cent, 
were females (each female being capable of laying 20-i0 eggs. He 
regretted that only one proprietor in that district systeinatically ca.r- 
ried on such work. Eroghoppers (Tomaqns postica) were abating, 
it appeared that the hurricane lamps and clean weeding werii risspon- 
sible for this decrease. The campaign should be iindertaken in crop 
time, and recomiuendations should be submitted to the Board in time 
for the dry season. An outbrea,k of Thrips (a minute leaping insect) , 
had recently occurred on cacao in the Guaico district. ThivS had done 
considerable damage in Grenada. In Trinidad it was fairly common, 
but up to now had not appeared in large numbers. The attack at 
Guaico was sporadic and only about 60 to 60 trees had suffered. 
Some spraying experiments specially lor this pest would be under- 
taken, so as to be ready for any increase of the insects whenever it 
should occur. A cacao boring beetle (Steirastoma depressum) had 
been reported as being present in large numbers at Erin It was a 
serious pest to cacao in some districts, but could be trapped by the 
thousands on slabs of “ Wild Chatagine” (Pac/i/W acquaiim), placed 
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in tbe fieldvS (hiring the day. The Honorary Secretary mentioned 
that Mr. Coldingnon of Erin has suggested the purchase of niimhers 
of this beetle and its larvae as a curative measure fcr this pest, and 
the Entomologist was ashed to report to the next meeting of the 
Board as to the relative prevalence of this living beetle in various 
districts with a view to measures being taken for its suppression. 

On the motion of the Vice-President it "vvas decided to recom- 
mend Government to amend Section 4 of Ordinance 38 of 1908 to 
allow of part of the fiiiids being appropriated for purposes of Agri- 
cultural Education and Agricultural prizes. 

The tion. Secretary reported that Plis Excellency the Governor 
had sanctioned the erection of the rubber curing house (for which 
Jl, 000 was voted at the previous meeting), at the Experiment Station, 
St. Clair, on the understanding that the building will become the 
property of tlie Government, f.e., the Agricultural Depai’tment to he 
used for the purposes for which the Board of Agriculture intended 
it, the cost of upkeep while used by the Board to he borne by 
the Board. 

On the motion of Mr. W. Greig, seconded by Mr. H. E. Murray, 
the Board decided to ask the Government to consider the Sale of Pro- 
duce Ordinance No. 8 of 1909, with regard to its provisions for trans- 
actions in Coconuts and Sugar and their products. 

His Excellency the Governor appointed the Hon. Messrs. S. 
Henderson and C. de V(-^rteuil and Mr. W. Greig as a Committee to 
advise the Government as to the amount of the Agricultural Tax 
for 1910. 

A discussion took place as to the future expenditure on experi- 
mental work in connection with Cacao, Coconuts, Sugar, Rubber and 
other cultivated plants, and it was decided to deal wuth each proposal 
for such expjenditure when the necessity for it arose. 

The Plonorary Secretary asked that the Board should appoint 
Mr. J. Binder as his assistant to cany out the experimental work, and 
the Board agreed to his employment temporarily at a salary of S30 
per mensem, the matter to be. brought forward at the next meeting. 

An Exhibition was made in connection with rubber cultivation 
photographs, tapping instruments and samples of |.)repared rubber, 
hut the time did not allow of demonstration of these objects, and a 
report on experiments in tapping Castilloa rubber in Trinidad and 
Tobago and other items on the .Agenda paper were not dealt with. 


24th November, 1909. 


J. B. Carruthers, 

Honorary Secretary. 
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At a meeting of the Board of Agriculture held in the Council 
Chamber on Friday, December 17th, 1909, 


PiiKSEN'r : 

His Excellency the Governor (Pi’esident) in ihe CJuiir . 

The Hon, Mr. C. de Verteuil. 

„ W. Kay. 

„ „ S. Henderson. 

„ „ E. S, A. Warner, K.C. 

Mr. J. D’Abadie. 

,, William Greig. 

,3 J. J. McLeod. 

„ H. B. AIurray. 

,, L. Sehbult, B.Sc. 

„ J. H. Wade. 

The Assistant Director of Agriculture (Hon, Sec.) 

„ Mycologist. 

„ Entomologist. 

„ Curator of Gardens. 

MEjmorial Upon taking the chair His Excellency the Governor referred 

Minute oil the synipathetically to the loss which the Colony had snstaiiied in the 
dt" Lama^?* death of Mr. Bert de Lamarre, and the following motion was uassed : 

The Board of Agriculture wishes to record its sense of the 
loss to Agriculture by the untimely death of Air. L. 
Bert de Lamarre. He possessed, not only an excep- 
tional knowledge of technical matters appertaining to 
Agricultural Chemistry, but also the practical business 
ability to utilise such knowledge. His institution of 
a paper factory on his estate at Orange Grovs may in 
the future show him to have been the pioneer of a 
large and profitable industry for which a tropical 
country is specially fitted.” 

liivS Excellency also informed the Board that he had asked Mr. 
C. W. Haynes to continue to act until a successor is appointed to 
Mr. de Lamarre, and read a letter from Mr, Hayiies thanking His 
Excellency for the honour, and asking to be excused from attending 
the next meeting. 

The minutes of the previous meeting were confirmed. 

The financial statement for December was submitted : — 

Balance in Bank October 31 st ... jf11,56f) 86 

Agricultural Tax for October ... 307 18 


Confirmation 
of Minutes. 
Financial 
statement. 


Payments during October 


Sll,868 04 
945 19 


110,914: S5 
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The Mycologist, Mr. J. B. Borer, reported that since the last Mycologist’s 
meeting another picking has been made from the sprayed and 
nnsprajed cacao trees on Mr. Lange’s estate at Guaiiapo. The 
beneficial results of the spraying \\ere even more pronounced than at 
the previous picking. Not only Avas the black cacao much less on 
the sprayed trees, but a greater number of pods Avas gathered from 
these trees as well. From a total of 1,277 pq,ds picked from the 500 
sprayed trees only 73 Avere affected Avith black and broAvn rat, Avliile 
from a similar plot of unsprayed trees in the same field a total of 
1,040 Avas picked, of which number 262 pods ivere affected Avith 
black and broAAui rot. To the present time 748 more sound pods 
have been picdced from the sprayed trees than from the control trees. 

As these results are quite encouraging other experiments are being 
started in different sections of the Island. 

The work on the destruction of diseased coconut palms A\ms 
started on Tuesday, November 30th, in the Laventille district. To 
date 445 trees have been cut down and prepared for burning. The 
croAvns of all infected and in some cases Avliole trees have been buried. 

So far, only about {JiSO have been expenfled. 

In the course of some observations on this report, the Hon. Mr. 

C. de Verteuil mentioned that the results of spraying carried on 
at his cacao estate fully supported the statements made by the 
Mycologist as to the beneficial results of this treatment. 

Mr. Seheult recommended the carrying on of experimental Avork 
in regard to cacao disease in various parts of Trinidad, Avliere climatic 
and other conditions differed. The Mycologist explained his diffi- 
culties in giving the necessary attention to a large number of experi- 
ments and impressed upon the Board the importance of his personally 
superintending the carrying out of each experiment and observing 
the results. It Avas decided on the suggestion of the Secretary that 
the Mycologist and Entomologist should prepare leaflets giving exact 
instructions as to methods of applying sprays, quantities to be 
used, &c., and request planters in various districts to carry out 
definite experiments and forward to them the data obtained. 

The Entomologist, Mr. F. W. Urich, reported Avith regard to his Entomologist. 
Avork in connection Avith the outbreak of Thrips on Cacao. At 
Guaico, several insecticides had been tried, viz. -Kerosene emulsion, 

Lysol and Avashing soda and Whale oil soap. All Avere successful in 
killing the insects on the leaves and pods, The Kerosene emulsion as 
used had damaged some tender leaves, but not to any great extent, 
if the mixture Ava.s less concentrated this damage might be avoided. 

The WTiale oil soap Avas cheap and the results satisfactory. Several 
estates in different localities Avere visited Avith a view of determining 
the prevalence of this insect. It Avas ascertained that although not 
numerous none of the places visited Avere entirely free and some pods 
were ahvays to be found on which immature forms were feeding. 

The larvae seemed to invariably choose the same kind of Cocoa 
(Forastero). The adults were generally found breeding on young 
leaves which they damaged permanently. Eggs Avere deposited prin- 
cipally on pods, on Avhich the larvae fed until ready to assume the 
pupal stage when they retired to the underside of a leaf or protected 
part of the pod and remain quiet until ready to change into the adult 
stage. The development for hatching of egg to perfect insect takes 
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Export of 14-15 days. Sprayincr experiments and observations on the biology 

frait-Cura- insects were beinpf continued, 

torsi report. 

The Curator of Gardens, Mr. F. Evans, in reporting on export of 
li'iiits read a letter from Dr. Fairchild of U.S.A, ])e])artiiiL'nt nf Agri- 
culture aclviiowleclging the receipt of a box of Mangosteeii fruit 
((jarcftiio- Mxingostana), wliicli, owing to the careful method of 
packing hod arrived in excellent condition, and reported that ns at 
present the island possessed only a few trees of this species, it would 
be some years before any quantity of this fiiiit could be shipped 
commercially. Trial shipmeiits of Avocado Pears [Perspa gratinmna ) ; 
Mangoes (Mangifera indica) and Sapodillas {Acliras Sapota^. had also 
been sent to tlie United States of America, and the matter had been 
taken up by a New York Firm, who had made special arrangements 
with the Royal Dutcli Mail Company, for the use of space in tlieir 
refrigerating rooms. A local agent had been appointed and several 
thousand Avocado Pears had already been shipped. 

The Curator exhibited photographs of the fruit after it had 
arrived in Washington showing the method of packing and the excel- 
lent condition on arrival. 


Ordinance on 

Ankylos- 

tomiaais. 


Tobago Earm. 


Aaaiatant to 

Honorary 

Secretary. 


"Vote for 
Exhibits and 
Posters. 


Agricultural 

Tax. 




The Honorary Secretary laid before the Board draft of an Ordi- 
nance relating to the disease known as Ankylostomiasis referred for 
their consideration hy the Legislative Council, and the following were 
appointed as a Sub -Committee to consider tlie question and report to 
the Board: — 

Hon. the Solicitor-General, (Chairman.) 

Mr. J. J. McLeod. 

„ H. E. Murray. 

„ W. Greig. 

(Mr. A. E. Collens, Secretary b 

A draft of Ordinance relating to Bush Fires was submitted to tlu'. 
Board for their opinion in regard to Clause 8 relating to burning of 
cultivated plants for protection of disease. The Solicitor- General 
was asked to draft an amended clause and further consideration of 
the matter was postponed to the next meeting. 

The report of the Tobago Farm Committee was presented, and 
on the motion of the Hon. Mr. S, Henderson, seconded by Mr. J. 
D’Abadie, was adopted. 

At the request of the Secretary the appomtment of Mr, J. Finder 
at a salary of {|30 per mensem, as an assistant to him in laboratory 
and office was confirmed, and he was lurther authorized to pay 
travelling expenses and alloAvance to this official. 

A sum of poo was voted by the Board for the purpose of pre- 
paring exhibits for local Agricultural Show^s, with a view to instruct 
as to the best methods of detecting and treating diseased plants, l^c. 

Mr. J. J. McLeod suggested that diagrams and instructions 
should be prepared and placed at Police Stations and other places 
where public notices were posted for information in outstations, and 
the Board approved of this suggestion, and instructed the Secretary 
to arrange for such posters. 

The Committee appointed by His Excellency the Governor to 
consider the rates of the Agricultural Tax for 1910 reported to the 
Board and their recommendations were approved with the exception 
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of tlie tax upon rubber wbicb, after discussion it was agreed for tbe 
present to leave untaxed. 

The Secretary read a letter from Mr. H. l-i. Hamilton, Secretary Tobago 
of the I obago Planters’ Association, asking that the travelling expenses 
of Mr. Jhos, Thornton, who represents Tobago on the Board, decided 
to bear the expense of the steamer fare, on the occasions of Mr. 

Thornton attending their meetings. 

The Honorary Secretary reported that he had received a letter Hevea seed 
from the Director of Agriculture, Federated Malay States, dated 30th from Malaya. 
September, in which the latter informed him that he hoped to make 
the first shipment of seed 100,000, a week after writing. The orders 
for stumps amounted to some 650,000, and the Secretary reported 
that Government had sanctioned the ordering of a second 500,000, 
making one million seeds in all. 


J. B. Carruthers, 

Honorary Secretary. 
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At a meeting of the Board of Agriculture held in the Council 
Chamber, on Friday, 211st January, 1910. 


PliESENT : 

His Excellency the Governor (President) in the chair. 

The Director of Agriculture (Vice-President). 

,, Hon. Mr. G. T. Eenwick, c,m.g. 

„ ,, ,, S. Henderson. 

„ ,, „ C. DE Verteuil. 

5, 5, j, R. S. A, Warner, k.c 

„ „ „ W. Kay, 

Lieut. -Colonel J. H. Collens, v.d. 

Mr. J. D’Abadie. 

J, L. Seheult, B.Sc. 

„ L. DE Verteuil. 

„ J. Mood IE. 

„ H. E. Murray. 

,, hj. L. Sellxer. 

,, T. Thornton. 

„ J. H. Wade. 

„ J. J, McLeod. 

The Assistant Director of Agriculture (Hon. Sec). 

„ Mycologist. 

5, Entomologist. 

„ Curator of Gardens. 

„ Acting Manager, Government Farm. 

The minutes of the previous meeting after an alteration to tlie 
figures in the last financial statement were confirmed. 

The monthly financial statement was snbinittecl ; — 

B al a n c e i n B a i ik Nov em b er 3 0 th , 1 9 0 9 ... $ 1 0 ,922 85 
Agricultural Tax for November ... DS7 GO 

J) 1^5^09 91 

Payment during December ... ... 980 01 

ft 10,929 90 

The Mycologist, Mr. J. B. Rorer reported as follows i'— 

“ Since my last report another picking has been made from the 
cocoa spraying experiment plots at Guanapo and the resnlts are still 
better than those reported at the last meeting of the Board. Three 
pickings have been made from the plots ; the results of the two earlier 
ones were reported last time, and though there was not a very 
noticeable increase in number of pods from the sprayed trees 
as compared with the unsprayed there was a very marked increase in 
the number of sound pods. That is to say the chief effect of the 
spraying was reducing the percentage of black cocoa. In the picking 
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wliicli was made last Friday there was not only the same perceptihle 
reduction of black cocoa but there was a marked increase in the mim- 
ber of pods gathered from the sprayed trees. While 1,159 pods were 
gathered from the control trees 1,843 were picked from the sprayed 
trees and in addition there was a gain in sound pods as well. Only 
7 per cent, of the fruit was black from the sprayed trees and 23 per 
cent- from the control trees. This gave 882 more sound pods from 
the sprayed plot. 

The increase in number of pods at this picking shows that the 
spraying saved the pods when quite small, as the spraying W'as done 
115 and 130 days before the picking. Taking Mr. de VerteuiTs 
figure of 142 days as the life of a pod it will be seen that these fruits 
which were picked last Friday were from to 2 inches long at the 
time when the spraying were made. 

Ill the three pickings which have been made since the experiment 
was started, the sprayed trees have given 1,580 more sound pods 
than the uii sprayed trees, and a total of 799 pods more. This gain 
has given 360 lbs. of sound wet cocoa. 

As directed by the Board at its last meeting a paper has been 
prepared for the next issue of the Bulletin, embodying the results 
from this experiment and giving directions for preparing Bordeaux 
mixture, the fungicide used in this work. 

The work of destroying dead and diseased coconut palms for 
which the sum of ®500 was voted at the November meeting was given 
over to Mr. Plummer who has jiuslied it forward quite rapidly and 
tactfully as well. This work was started at the eastern end of the 
Laventiile district. All dead trees have been cut down and cut into 
sections suitable for burning, while all dying trees in which the 
terminal leaf was affected have been cut down and buried either 
wholly or in part. The work of felling and burying trees at Laventiile 
was finished on January 8th; since that time the men have been 
working about Four Roads and Diego Martin. The burning of the 
trees will be started on Monday. If this work can be carried out all 
over the island, there is no doubt that it will do a great amount of 
good, but it must be backed up by an Ordinance, making it com- 
pulsory for proprietors to keep their places clean afterwards. 

If this is not done the work will be productive of much less good. 
At Laventiile for example many trees are affected with bud-rot but 
the terminal leaf has not yet died so we could not cut them down at 
present. These trees will die within the next few months. Sound 
trees will be infected from them and eventually the whole place will 
go back into the same condition that it was in a few months ago. A 
good working Ordinance is needed which will make it unlawful for a 
man to let dying coconut palm trees exist on his property. Such an 
Ordinance is essential to the welfare of the coconut industry here. 

In answer to questions addi'essed to him by Mr. C. de Verteuil 
and Mr. Seheult, Mr. Rorer said that the two plots of 500 trees each 
on which the cocoa experiment was made were practically equal in 
all ways. The soil, drainage, shade and cultivation was the same for 
each so that the difference in yield could be attributed to the spraying 
without much doubt. Though it was impossible to keep an exact 
record of the cost of this spraying it was roughly about f of a cent 
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per tree, pet application. This should not be taken as a criterion 
however an experiment being always relatively more costly than 
larger operations. 

In reply to Mr. Murray, Mr. Rorer vSaid lie thought there was no 
danger of disease spreading from the buried coconut palms. 

The Entomologist presented his Report on the work done in con- 
nection with Eroghoppers ” during the past year, confined chiefly 
to field operations, but including experiments with insecticides and 
observations made in connection with the distribution, seasonal occur- 
rence and food plants of the Froghopper.’’ The insects establish 
themselves very early in the year on grass in the fields of young 
plant canes. They seem to live on grass as well as on canes, they 
are niiinerons on grass in the traces through estates and a great many 
tided over the dry season in these places. In thci cane fields 
“ Hoppers” are very fond of going under the so-called ‘Mooxrcans” 
where tlrey find protection and food on the young grass roots. No 
period of rest has been observed. Insects were present during the 
whole year, but in the rainy months (July~Septeinber) they are 
more numerous. In order to establish the relations of ‘‘Froghop- 
pers ” to blight, two experimental cages were put up respectively 
at Caroni and Couva and kept free from “ Froghoppers it was 
expected that those particular fields would be attacked by blight, 
but it so happened that in neither place was any blight observed. 
In the Caroni district a few “ Froghoppers ” were present on the 
canes outside the cage but no change took place in the canes neither 
outside or inside the cage. Adults came readily to light and could 
be trapped by lanterns. Nymphs can be killed by Kerosine emulsion. 
The best time to spray is the dry season when they were few insects 
present and the canes removed from the fields. Keeping the fields 
clear of grass also prevents an increase of insects and during the dry 
season all abandoned fields and the traces should be burnt off. Fields 
of young plant canes should be specially watched and kept free of 
^' hoppers” from the very start. Boucaus on fields affected or likely 
to be affected should always be avoided. Trap lanterns are useful to 
locate insects in tbe fields. The biological part of the work to be 
done, f.e., the working out of the complete life history of the insect 
requires very close observation, and this would be further investi- 
gated during the coming year. With regard to Thrips in Cacao at 
Guaico, it was reported to him that the insects had been controlled 
by spraying and their increase stopped. 

Mr. li. E. Muiway moved, and Hon. Mr. S. Henderson seconded 
Considering the imperative necessity of obtaining accurate 
knowledge as to the Froghopper pest and discovering effec- 
tive preventives and remedies, the Entomologist shall be 
requested to devote himself entirely to this matter for 
the present.” 

After discussion in which a proposal of sending out an Ento- 
mologist from England to work with Mr. Urich was mBritioned, and it 
was also suggested that the temporary services of a local Entomologist, 
Mr. Guppy, in the Government service might be asked for. The motion 
was put and carried by M votes to 3. His Excellency informed the 
Board that, in the case of such an arrangement as had been suggested 
pf seconding a Government Officer to help Mr. Urich being arrangedj 
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tlie Board would have to pay the salary of the gentleman in question. 

A letter from ihe Colonial Secretary was read by the Secretary, 
ill ivhich the Board was informed tliat the Government did not 
consider it advisable to extend the provisions of the Sale of Produce 
Ordinance to Sugar, The lion, the Solicitor-General explained the 
views of Govei'iiment to the Boai'd and stated that the Ordinance 
would be altered to exclude coconuts. 

A letter was road troin the Secretary of the Canadian Trade 
Commissiun enclosing a series of questions upon which the Committee 
wished the views of the Board. It was decided to refer the matter to 
a Committee consisting of the Yice-President Hon’bles Messrs. Carl 
lie Verteuil and S. Henderson and Mr. J. Mnodie. 

The Vice-President asked for a grant from the Board to allow 
him to give prizes for cattle at the proposed Cattle show to be 
held at the Governmeiit Farm. The clause of the Ordinance regulating 
the disposal of the Board's funds did not alh-w of such a grant and it 
was agreed to apply to Government for an alteration of the wording 
of the clause so as to allow of this and similar grants. 

The Vice-lb'esident suhmitted a suggestion of the Acting 
Manager Government Farm recommending Government to legislate 
so as to prevent the export of animals bred at the Government Stock 
Farm, Alter discussion on the motion of Plon. the Solicitor-General, 
who saw some difficulties in such legislation, the matter was post- 
poned fpr furtfex' information. 

The Vice-President laid before the Board the report of the 
Acting Manager, Government Farm, in regard to the changes at the 
Tobago Stock Farm, and the Board referred the matter to the Com- 
mittee which they had appointed to report on the Tobago Stock 
Farm. 

On the motion of the Honourable the Solicitor- General seconded 
by the Plon. Carl de Verteuil, the Board recommended that the draft 
of the Agricultural Fire Ordinance which had been referred by the 
Legislative Council for the consideration of tdie Board should be 
amended by deleting Section 5 and enacting the following Section to 
follow Section 22 : — 

'^Nothing in this Ordinance contained shall apply to setting 
fire to Ian I for the purpose of eradicating or preventing 
‘‘the dissemination of any disease within the meaning of 
“ the Agricultural Protecting Ordinance No. 127, or any 
“Ordinance amending the same or extending the pro- 
“ visions thereof.” 

The following report of the Committee appointed by the Board 
at their last meeting to consider draft of an Ordinance relating to a 
disease called Ankylostomiasis was read and on the motion of the 
Hon. Solicitor-General, seconded by Hon, Mr. S. Henderson, was 
adopted by the Board 

Eeport of Committee on Ankylostomiasis. 

3ed Januaey, 1910. 

A meeting of the Committee appointed by the Board to consider the draft 
Ordinance on Ankyloatomiasis was held in the Board's Office, on Monday, 3rd 
January, at 2 p.m. 
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The Chairman explained that of the two recoinmendatiuns of the Committee 
of the Legislative Council to whom the order was referred, and who reported on 
the 1st June, 1909 (No. 33), the recommendation that every building us:(mI as a 
human habitation and in human occupation throughout the Colony slioulcl 
he provided with sufficient and suitable privy accommodation had been adopted, 
and provision made therefor in the New Tublic Health Ordinance about to be 
ntroduced into the Legislative Council. 

In view of this explanation the Cornmittee do not consider it advisable to 
make the provision of similar aecommodatiori for the use of persons employed in 
factories and subject to a separate OnUnanee, and recommend that the 
necessary legislation be nserted in the Public Health Ordiiianee, 

The Committee are strongly of opinion that the enforcing of the, Ordinance 
should be the duty of the Public Health Authorities. To impose such a duty 
on the Employ ei'vS of Immigrants would cause friction between the Estate 
authorities and their labourers, and tend to disturb the relations that should 
exist between them. 

The Committee suggest that prophylatic and remedial treatment should be 
begun as early as possible, viz ; — 

(L) At the Lepots at Calcutta and should be continued on the outward 
voyage and 

(2.) At the Depot here before the immigrants are distributed to the 
various estates 


(Signed) Augiiee. Warn.er, Chairman. 
H. E- Murray. 

J. J. Mcledi). 

William Greig. 


Colonel Collens, V.D. asked a question as to the position of Mr. 
A. E. Collens who was appointed at the first meeting as Scientific 
Assistant and Secretary to the Board tern. The discussiDii of tlie. 
matter was postponed to a further meeting, Colonel Collens giving 
notice of repeating his question. 

The Board adjourned at 4.15. 


2Stli January, 1910. 


J. B. Carruthers, 

H D n Q r ar y S c c r c* I a ry , 



At a Special meeting of the Board of Agriculture held in the 
Council Chamber on Monday 31st January, 1910. 


Present : 

His Excellency the G-overnoe (President) m the Chair , 

The Director of Agriculture CVice-President.) 

The Hon. Mr. Gr. T. Fenwick, c.m.g. 

„ „ „ S. Henderson. 

„ „ „ W. G. Kay. 

5, ,, „ 0. de Verteuil. 

,, „ ,5 R. S. A- Warner, k.c. 

Lieut.-Colonel J. H. Gollens, v.d. 

Mr. J. D’Abadie. 

„ L. de Verteuil. 

,, W. Greig. 

„ J. Moodib- 

,, L. Seheult, b. sc. 

,, E. L. Sbllier. 

,, 0. W. Haynes. 

Goyernment Botanist and Asst. Director of Agriculture, 

(Hon. Secretary). 

The Mycologist. 

„ Entomologist, 

,, Curator of Gardens. 

liis Excellency the GoYernor read to the Board the following 
telegraphic despatch which he had received from the Secretary of 
State : — 

“ Following Sugar companies New Colonial, Tennants, Trinidad 
Estates, Kleinwort, Alston represent increasing ravages 
Froghopper source of much anxiety to all concerned and 
that as Carriithers not in position to render assistance 
required it is absolutely necessary that expert Entomolo- 
gist should be sent immediately to investigate matter 
fully. Companies are endeavouring to find suitable man 
and they express hope that their contribution to upkeep 
of Agricultural Department will be available to meet 
expenditure. Will be glad if you would in consultation 
with Board of Agriculture, consider question of making 
substantial contribution from Board’s funds towards 
expenditure, at present roughly estimated at twelve hun- 
dred pounds (£1,200) or more. 

Telegraph reply please.” 

Apologies for absence were read from Messrs. H. E, Murray^ 
J. J. McLeod and J. P. Bain. 

After a discussion in which the Director of Agriculture Hon. 
Messrs, C. de Verteuil, S. Henderson, R. S. A. Warner, the Ento- 
mologist and the Hon. Secretary to the Board took part and in which 
the latter proposed that the Board should proceed at once to carry 
out experiments on areas of considerable size to prove the value of 
the curative and preventive means already discovered. 
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The Hon. Mr, S. Henderson moved and Hon, Mr. W, G-, Ka.j 
seconded : 

“ That this Board agrees to contribute for the purpose of the 
Sugar proprietors in London connected with this Island 
sending out a scientific expert to deal with Froghoppers.’* 

An amendment was moved by Hon. Mr. Carl de Verteuil and 
seconded by Mr. Seheult. 

^'The Board having devoted the services of its own Ento- 
mologist to the study of the Froghopper and being ready 
to contribute liberally for the purpose is not prepared to 
contribute towards the expenses of the expert proposed 
to be sent out.” 

The amendment was carried by 9 votes to 6. 

The Secretary read a letter from the Director of Education 
agreeing to the proposal that Mr. P. L. Guppy of his Department 
should be seconded for Entomological work for three months and the 
Board agreed to appoint Mr. Guppy at a salary of £25 ^er mensem. 

J. B. Carruthers, 

Hon. Sec., Board of Agriculture. 
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At a meeting of the Board of Agriculture held in the Council 
Chamber on Friday, 25th February, 1910. 


Present: 

His Excellency the G-overnor (President) m the Chair . 

The Director of Ag-riculture (Yice-President). 

The Hon’blb Mr. C. de Verteuil. 

„ „ ,, G. T. Fenwick, g.m.g. 

„ „ „ S. Henderson. 

„ „ „ W. G. Kay. 

„ ,, ,, K, S. A. Warner, k.c. 

Mr. J. P. Bain. 

Lieut.-Colonel J . H. Collens, v. d. 

Mr. J. D’Abadie. 

,, L. de Yerteuil. 

,, J. J. McLeod. 

,, J. Moodie. 

5, L. Seheult, b. sc. 

„ J. H. W^ADE. 

The Asst. Director of Agriculture (Hon. Sec.) 

„ Mycologist, Mr. J. B. Rorbr, m.a. 

,, Entomologist, Mr. F. W. Urich, f.e.s. 

„ Assistant Entomologist, Mr. P. L. Guppy. 

„ Curator of Gardens, Mr. F. Evans. 

The Minutes of the meeting on January 2lst and Special meeting- 
on January 31st were confirmed after an alteration proposed by 
Ilon'ble the Solicitor- General : that the third paragraph from the 
end of the minutes of the meeting of January 21st should read as 
follows : — 

On the motion of the Honourable the Solicitor-General 
seconded by the Honourable Carl de Verteuil, the Board 
recommend that the draft of the Agricultural Fire Ordi- 
nance which had been referred by the Legislative Council 
for the consideration of the Board should be amended by 
deleting Section 5 and enacting the following section to 
follow Section 22 : — 

‘'Nothing in this Ordinance contained shall apply to setting 
fire to land for the purpose of eradicating or preventing 
the dissemination of any disease within the meaning of 
the Agricultural Protection Ordinance number 127 or 
any Ordinance amending the same or extending the pro- 
visions thereof.’’ 

The monthly financial statement was submitted : — 

Balance as per previous financial statement $ 10,929 90 
To Agricultural Tax for December 1,388 62 

# 12,318 52 
1,204:56 


By Payments during January,, . 
Balance January 31st 


... $ 11,113 96 
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Tlie Mycologist ^reported that his branch of the Board’s work 
was progressing satisfactorily and that he had compiled a record of 
the cacao spraying experiments and of the coconut disease preventive 
work which were in the hands of the printer and would be issued in 
the forthcoming imniber of the Bulletin. 

The Entomologist reported that Mr. P. L. G-uppy assumed bis 
duties as Assistant Entomologist on Febroary 1st and had made a 
tour through Tobago where his services were recjuirecL He (Mr. 
Urich) had been engaged in planning and arranging for the experi- 
ments ill regard to Froghopper the details of which would he laid 
before the Board when this item on the agenda was reached. He 
also submitted a proof of his paper giving an exhaustive account of 
the work on the Froghopper pest which would be published in the 
Bulletin. 

The Board went into Committee to discuss rules for the carrying 
on of the work of the Board and its officers which had been prepared 
by the Advisory Committee. 

On resuming the Board adopted the following rules, the Director 
of Agriculture dissenting ; — 

1. The offices of the Board to be at St. Clair. 

2. The Assistant Director of Agriculture shall be the Chief 

Executive Officer of the Board and shall be in charge of 
the. Board’s Laboratories, supervise the work of the 
Officials of the Board and arrange ibr their reports of 
progress, 

3. The Secretary shall be respionsible for all books and papers 

and other property of the Board. 

The Director of Agriculture wished liis dissent from 
the Assistant Director performing the whole diitievS of 
Secretary recorded. 

4. The Secretary shall deal with the correspondence of the 

Board. Answers to lettei's since the last meeting shall 
be laid on the table for inspection of members, Any 
correspondence of sufficient interest shall be separately 
reported to the Board. 

5. The Secretary shall keep the Accounts of the Board and 

pay out all monies expended on the Board’s work. Ail 
monies expended to be supported by vouchers with the 
exception of sums not exceeding #1 which may be 
supported by a verification of the Secretary without the 
previous consent of the Board. Sums under jf25 maybe 
disbursed by xhe Secretary without the previous consent 
of the Boardj such sums to be reported and passed by the 
Board at their next meeting. 

The monies voted by the Board to be placed in the 
Bank to their account and operated on as directed. 

All cheques shall be signed by the Secretary and 
such Member or Members of the Board as may be appointed 
by resolution of the Board for that purpose Ordinance 
No. 35--1908, Section 6 (5). 
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A niontlily statement shall be laid on the table showing : — 

Balance in Bank 30th ultimo, 

Agricultural Tax for last month. 

Expenditure during last month. 

Balance, 

and a similar statement for the money voted under separate heads and 
not expended : — 

Laboratory — $1,500. 

Balance to credit 1st of month. 

Expenditure during last month. 

Balance. 

Buhher Curing house — $1,000. 

Balance to credit 1st of month. 

Expenditure during last month. 

Balance. 

The Board agreed that Mr. A. E. Collens’ appointment as Secre- 
tary and Scientific Assistant should terminate on 28th February. 

The resolution of the Board of 27th November, 1906, that cheques 
were to be signed by the Director of Agriculture was cancelled at the 
Director’s request. 

The Secretary asked that sanction might be given tor expenditure 
in connection with the field experiments on Froghopper” in order 
that there might be no delay and the Board agreed to such expenditure 
up to $300. 

The Secretary in view of the amount of business on the agenda 
which had not been dealt with asked for an adjournment to Friday 
March 11th, and the hour of 1*45 was fixed as more convenient than 
2 o’clock. 


28th February, 1910. 


J. B. Caeruthees, 

Honorary Secretary. 
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Pod-Rot, Canker, and Oliupon-Wilt of Cacao caused 
by Phytophthora sp. 

BY 

James Birch Borer. 


Introduction. 


three diseases discussed- in this paper are met with on 
almost every cacao estate in Trinidad, and the first two have 
reported from practically all countries in which cacao 
is grown commercially. The annual loss caused hy these 
diseases cannot be accurately estimated. On some of the old 
estates many trees are so badly cankered that they are practically 
worthless, while an examination of the heaps of pods picked in 
the rainy season on the majority of estates sho'ws that from 30 per 
cent, to 60 per cent, of the fruits are rotted. Then too many young 
pods are killed before they reach maturity so that they are 
not even gathered. The chupon-wilt was especially severe last year 
and many of the suckers left for renews were killed back and had to 
be removed. * 

Heretofore the relation of pod-rot to canker has never been 
clearly understood and the cause of each has been attributed to a 
number of different fungi, but cultural and inoculation experiments 
which bavB been carried on during the past eight months point to 
the fact that they are both caused by the same fungus. This 
is* a species of Phytophthora which in 1899 was identified as P. ornni- 
vora, a well known parasite, but a careful examination shows that it 
is different from that species in some respects as will be pointed out 
farther on in this paper. 

The chupon-wilt is described here for the first time. 

History of Pod-Bot and Canker. 

From the wide distribution of pod-rot and canker it is evident 
that these diseases have been prevalent in cacao growing countries 
for ihany years, so that %heir origin cannot be traced. They were 
reported almost simultaneously from the East and the West, but only 
after the yield had already been appreciably diminished on account 
nf their, ravages. ■ 
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Perkaps the first reference to canker is that of Porter^ in his 
book on tropical agiicnltnre published in 1833 in which he says: 

Cacao trees are subject to a disease which shows itself in the form 
of black spots, or blotches, on the bark, and which as soon as they 
appear should be carefully cut out or the tree will quickly die. This 
disease does not inake its appearance until the trees are in a bearing 
state.’’ 

Another early reference to a cacao disease which may have been 
the Phytophtliora pod-rot, is that of Dr. de Verteuil ^ in his book on 
Trinidad, He says : “ In the year 1727, however, a terrible epidemic 
spread in the cacao plantations of Trinidad. The trees were apparently 
healthy and vigorous p the flowering abundant, giving fruits, but 
none of them came to maturity, as the young pods dried up before 
full growth.” As a result of this outbreak the commerce of the 
Island was crippled and the cacao industry was not revived until 30 
years later when the Capuchin Fathers imported the Forastero cacao 
from the mainland which was used to a great extent to replace the 
Criollo, the variety previously cultivated. 

It is only within the last fifteen years however, that careful 
descriptions of the diseases have been given, curiomsly enough that 
of pod-rot coming from the West and that of canker from the East. 

Harrison in 1895 ^ reported a disease from Grenada, and 
described it in such a way as to leave little doubt that it was the 
Phytophthora pod-rot, and in 1897 ^ he found that the same disease 
was quite common in Suriname and present to a slight extent in 
British Guiana. By transferring spores from the surface of affected 
pods to healthy pods he reproduced the disease, thereby showing its 
infectious nature. The I'emedial measures suggested were the 
destruction of the husks from diseased pods and the spraying of 
the trees -with Bordeaux mixtnre. 

, At about the same time the sexious nature of cacao canker was 
first brought to general attention because of a serious outbreak of 
the disease in the Matele district of Ceylon, During the early part 
of 1897, various letters discussing the outbreak and giving theories 
as to the cause of the disease appeared in the Trojncal AgriouUurut 
and the newspapers of Ceylon, but the first detailed deBcriptiori of 
the disease under the name of cacao canker was given by Willis 
and Green. ^ 

These authors made a tour of the cacao districts of Ceylon and 
found the disease widespread. Experienced planters stated that they 
had observed it for at least 20 years and that it had become quite 
prevalent since 1892 or 1893. 

Canker was found to be largely confined to the ‘‘ old red ” cacao 
(a Criollo type), while Forastero was but slightly attacked. 

The disease was recognised in its earliest stages by a darkeliing 
of the surface of the bark, and as it became more pronounced a 
pinkish gummy matter exuded from the diseased area. The tissues 
beneath these diseased patches of bark were of a claret red or 
brownish colour, and were separated from the iiormal whitish or 
yellowish tissue by a definite cork cambiui|i layer, visible as a dark 
narrow line. It was found that vigorous growing tf ees when attacked 


The numbers refer to the Bibliography which will be found at the end of the paper. 
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miglit throw off the diseased patches by new growth from below, but 
most commonly, however, the disease worked into the cambium layer 
which became brown |ind decayed. As a rule trees in a weak 
condition were more frequently attacked than vigorously growing ones, 

A branch immediately above a diseased patch usually died while 
frequently the whole top of a tree withered up as a result of the 
girdling of the trunk by the disease. The young branches and roots 
ho^vever never seemed to be attacked. 

From the general character of the disease and the fact that it 
spread chiefly during the wet season, the authors concluded that it 
was of fungous origin, though no definite parasite was found in the 
diseased parts. 

They suggested that the disease might be held in clieck in two 
ways^ namely by putting the trees in better condition to withstand 
fungus attack by drainage and a reduction of shade and by the exer- 
cise of more care in pruning and digging out borers so as not to leave 
large open wounds as points of infection, and by cutting out and 
bnrnlng the diseased tissue, hut if a stem was badly affected the 
advice given was to cut down and burn the whole tree and supply 
with Forastero. 

Soon after beginning work on the disease, Willis sent material 
from diseased trees toKewfor examination, and asked that a specialist 
be sent to Ceylon to study the disease. The report upon this material 
by Morris and Massee together with a further note on the disease by 
Willis was published later in.lS97. ® 

In his memorandum to Willis, Morris took for granted that the 
disease was one of the roots and suggested as a remedy that . the* 
estates be better drained, the shade thinned out and the soil thoroughly 
.forked and well limed in areas where trees had died, and that healthy 
ti'Ces should be isolated by deep trenches and given only the amount 
of shade absolutely necessary. 

In an examination of the material sent from Ceylon, Massee found 
the mycelium of a basidiomycetous fungus in the tissues and from 
this concludejd that the disease was one of the roots rather than of 
the stem. He seconded Morris’ remedial suggestions and in addition 
emphasized the necessity of digging out the roots of dead trees and 
sterilizing the soil by h re. 

The Director of the Royal Gardens, Kew, considering that these 
reports left little room for doubt as to the cause of the disease 
thought it unnecessary that a specialist be sent out. 

In his comment on the reports of Morris and Massee, Willis- 
stated that the observations made in the field contradicted the root 
disease supposition, and further that, since the previous report, repro- 
ductive organh of a fungus apparently the cause of the canker had 
been found on the bark of diseased trees. 

These organs were not found on the roots. This fungus was not 
identified however, but simply the statement made that it belonged 
to the group of fungi causing many of the bark cankers. 

The recommendations gi-ven in the previous circular w^ere 
repeated with the added suggestion . that all diseased trees and the . 
stema of shade trees shoxild be sprayed with Bordeaux or lime sulphur 
mixture, and that it would be better perhaps not to remove the. 
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suckers from trees on estates where the disease was bady as the wounds 
‘ofered openings for the fmigxis to attack the trees. 

Through the action of the Ceylon Planters’ Associatioii, Carru- 
thers went from England to Ceylon and undertook a study of the 
disease, devoting the, whole of the year 1898 to this work. His 
results were published in three reports, and 

In the first report'^ Carruthers concluded that the disease 
was of fungous origin and attacked only the stem of the tree. He 
found septate fungous hyph® in the affected tissues of the bark, and 
sporophores, which he considered to belong to the same fungUvS, on 
the surface of the diseased areas. Two types of spores were found, 
small oval, and long crescent shaped ones usually S-septate.*^ 

To prove that this fungus was the cause of the disease he made 
a number of inoculations on 5 to 7 year old healbhy cacao trees, using 
bits of diseased tissue and spores of both types taken with a paint 
brush directly from the sporophores found on diseased bark. Slant- 
ing cuts were made through the bark into the wood and the inocnla- 
ting material put into this wound which was then bound up firmly, 
■and wrapped with wet paddy straw to keep the inoculated areas moist. 

Ten inoculations were made with bits of diseased bark, thirteen 
with the niicroconidia and six with the macroconidia while two cuts 
were made and wrapped with moist straw as controls. The results of 
the inoculations were given in a table. 

The iiioculations made with the bits of diseased tissues were the 
most successful as the disease was produced in seven cases within two 
or three weeks time. Four of the thirteen inoculations made with 
the small primary spores (microconidia) were cDiisidereul successful, 
but none showed symptoms of disease until after the third week and 
two remained doubtful until the sixth week. 

Only one of the inoculations made with the septate spores (niacro- 
■conidiaj Avas successful, and in this case no signs of disease were 
obseiwed nntil. after six Aveeks time. 

The remedial nieasiires’ suggested were practically the same as 
those given by Willis and G-reen in their first report namely to cut 
out the cankered areas and reduce the shade to the minimum neces- 
sary amount. 

In this report Carruthers called attention to the serious nature of 
the pod-rot and ascribed it to a pei'onsporaceous fungus. He, esti malt'd 
that 50 percent, of the crop in Ceylon was aTmually destroyed or 
rendered of inferior value by this disease. He inoculated a number 
of healthy pods by inserting in cuts bits of diseased pods and in ev(‘,ry 
case the disease was' quickly induced and the pods Avere entirely rotted 
within 8 or 10 days. 

Carruthers in his second report ® gave a detailed description of 
the canker disease and its effect upon the tree, the life history of the 
supposed causative fungus, and the methods oftreatment, which after 
a series of various experiments, gave the best results. In addition to 
the tAvo tpyes of spores mentioned in the first report the perfect 
stage of the fungus in the form of small crimson spherical bodies 


^ These were evidently the micro- and maroe-conidiai of a Fuyariiim though Uo 
name was given to the fungits, 
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containing as ci and spores Tvas found on diseased bark so tliat tbe life 
cycle of tHe fungus was completed. 

Furtber it was found that no special predisposition of the trees 
was necessary for the attack of the fungus, the only conditions 
necessary being the moisture and heat requirements of the fungus. 

The remedial measures as given in the first report were found to 
be successful, but the necessity of burning all diseased parts removed 
was further emphasized. 

The remedial measures found to be of value were — 

1. To excise all diseased tissue, being careful to cut out 

beyond the discoloration. In cases where a tree was very 
badly affected the bark might simply be shaved, but this, 
method was only to be resorted to in cases where the 
entire removal of the diseased tissue would likely prove 
fatal to the tree. 

2. To burn all diseased parts so removed. 

A canker was also found in the thorny Bois [Briftlirina umhrosa) 
which was comsidered to he the same as the cacao canker because the 
latter could be produced by inoculations 'with diseased tissues and 
spores from the Erythrina. 

Further notes on the pod-rot were also given in this report and 
as a remedial measure the suggestion was made to pick and burn all 
pods as soon as a:ffected. 

After the publication of these two reports on canker and pod-rot 
several Ceylon planters called attention to the fact that in many casea 
the hark of the tree around the cushions bearing diseased po.ls was 
cankered, and asked if there was not some relationship between the 
pod and the stem disease. 

In his third report^ Carruthers took up this question. 
Examinations led him to believe that undoubtedly there was a cormec- 
tiou bettveen the canker in the bark and the diseased pods. In his 
earlier examinations he had overlooked the fact that in addition to 
the spores and mycelium of the peronosporaceoiis fungiis the 
mycelium and conidia spores of the canker fungus were also present 
on the diseased pods. In order to show the action of the canker 
fnngus on pods he carried out the following experiments 

(a.) Pieces of cankered baidc were placed in selected healthy 
rid trees. Five pods were so treated. In all 
cases the pods became diseased after about eight days, 
and in less than fourteen days spores of both fungi were- 
produced in abundance. 

(5.) Pieces of diseased pods were placed in the bark of sound 
trees. Eight of these experiments were made. In all 
cases canker was produced in the bark after about ten 
days. 

(c.) Pieces of cankered bark were placed in the hark of 
sound trees just above the stalks of healthy pods. Seven 
of these experiments were made. In all cases the pods 
became diseased, and on them 'were produced the spores 

• of both fungi in about eight days, and on their stalks the 

spores of the canker fungus only. 

(d«) Pieces of diseased pods were placed in healthy pods on 
sound treeSj and the disease having been produced, the 



OB tlie adjoining bark waa observed. Six of these 
experiments were made. In three of these experiments 
the canker was prodiiced in the bark of the tree adjacent 
to the stalk, and in the other three cases the stalk of the 
pod was cankered, but not the adjacent bark; in one of 
them the canker went into the tvood of the tree through 
the stalk, but without affecting the bark surrounding 
the stalk.” 

jFroin these experiments the following conclusions were drawn r-— 
1st, That the canker fiangus can spread from the bark to 
the pods, 

2nd. That the canker fungus can spread from the pod to 
the bark. 

8rd, That the pod disease before described (in the first report) 
affecting the pod does not grow in the bark and is con- 
lined to the pod tissues not running into the stalk of the 
pods.” 

Further, Carruthers also stated that the experiments showed 
that the canker fuDgus grew much more rapidly in the pod tissue than 
in the bark and produced its spores much sooner on the former 
than on the latter. On the bark it takes 'weeks and often months 
for the spores to form ; on the pods, it is a matter of clays. The 
prompt appearance of die Peronospora fungus after the canker has 
affected the pods is shown by experiment (c) ; but the exact share 
which these two fungi take in the destruction of the pod tissues should 
be made the subject of further experiments and observation.” 

An examination of some hundreds of diseased pods showed that 
the two fungi were in every case found associated; as the probable 
explanation of this it was suggested that the Peronospora fungus 
belonging to a group most of which are parasitic, but which also has 
some members which are saprophytic, at once succeeded thi canker 
fungus and lived on the tissue killed by it. He was not able to prove 
this on account of the difficulty in isolating the Peronospora spores 
cdone on a healthy pod. *‘The action of the canker spores alone was 
observed on a healthy pod, but in the space of about t'wo hours they 
werejoim?d by the Peronospora fungus and spores of this latter pro- 
duced.” 

As a result of this activity in the East the subject of cacao 
diseases was brought before the Agricultural Society of Trinidad for 
attention during the year lh98. Specimens of diseased pods were 
submitted to Hart who reported that after a careful and lengthy 
microscopical study lie was unable to say that the pods had been des- 
troyed by disease, but advised that a strict watch be kept for anything 
which appeared to be of a pernicious character. 

More specimens of diseased pods were submitted to the Society 
a little later ard early in 1899 a committee was formed for the purpose 
of finding out the nature of this disease and its prevalence in Trinidad. 

The report of the committee was as follows ; — 

1 . The malady was due to a fungus. (Specimens had been 

sent to Kew for identification). 

2, Experienced planters had known the disease for ab least 

twenty-five jearB. 
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There was no evidence to show that the cacao tree itself 
was in any way affected by the disease of the pods. 

4a Experiments made by the 'Government Botanist showed 
that the disease could be transmitted from one pod to 
another by inoculation. 

5. The disease was more common near the breaking places 
than in other parts of estates. 

To combat the disease it was recommended to cover all refuse 
with soil and bury it and to collect and destroy all pods which 
* showed signs of the disease. In conclusion the Committee thought 
that the importance of the disease in 'frinidad had been over- 
estimated. 

Massee reported on the material which had been seiit toKew 
for examination. He identified the fungus causing the trouble as 
PliytopJht'hora omnivor a De B., and found that the oospores were 
formed in the pod tissues. He also found on the surface of the 
diseased pods another fungus which he named Nectria hainii and 
suggested that this fungus might possibly attack the trunk of the 
tree. 

Hart was the first to make pure cultures of this Phyr 
tophtliora and with them to'reproduce thediseasehf inoculation* 

A disease of the cacao tree itself similar to the canker in Ceylon 
wuis evidently first noted in the West Indies during t'le year 1899. 
Specimens were sent to the Trinidad Botanical Department by a 
planter and were then forwarded to Kew for examination. On this 
material hfassee found a Fusarium and a hTectria and stated that 
the symptoms of the disease appeared to be identical with those of 
the canker disease of Ceylon, but he could not say whether the 
species of Nectria associated with the diseases in the West and East 
respectively were the same, as that from Ceylon had not yet been 
described in detail. 

It was not luitil the latter part of 1900 that Carruthers named 
the fungus which he had found associated with the Ceylon canker. 
Pie considered it to be Nectria ditissima Tul. 

On returning to Ceylon in 1901 Carruthers again took up 
the study of canker and pod-rot. His conclusions at this time were 
much the same as those previously reported. He considered that 
Nectria was the cause of the j)od disease, and the associated Phy- 
tophthora a mere concomitant. At this time the canker had much 
decreased since 1898 owing to the means having been taken to combat 
it, and the fact that no season specially favourable to the fungus 
had occurred, 

Howard made the first full report on cacao diseases in the 
West ludies. Pie found that canker was quite conimon in several of 
the islands, but that the Phytophthora pod-rot was rarely met with 
outside of Trinidad. He coEsidered that the serious pod disease 
which he found fa Grenada, St. Lucia, St. Vincent and Dominica, was 
caused by Biplodia cacaoicola P. Henn. 

In connection with the canker he found two distinct fungi on the 
d-iseased areas, sometimes one alone, at other times the two together. 
Specimens of these fungi were sent to Massee who regarded them as new 
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species to ^vliicli lie gave tlie names Neciria tkeohromm mid Cdlonectri(^. 
flavida.^ 

Howard made preliminary infection experiments by introducing 
ripe aacospores of each fungus (taken evidently from perithecia on 
diseased bark) into wounds in cacao trees ; distinct infections were pro- 
duced but the author stated that the matter needed much further 
investigation. 

In 1904: Hemple reported a new species of fungus, Calo* 
mctria haliiensis as the cause of canker in Brazil but made no inocu- 
lations with pure cultures. 

Busse who visited the cacao plantation in the Cameroons* 
reported the pod-rot caused by Phytophthora as the most serious disease 
met with there, and for the first time recorded the occurrence of this 
fungus on the bark of the cacao tree, but gave no account of canker. 

Lewton-Brain and Stockdale have both within recent 

years reported on cacao diseases in the West Indies, but have 
added nothing new in regard to either canker or pod-rot. 

Fetch in Ceylon was the first to question the parasitism of 
the various Nectrias and Calonectrias to which cacao canker has been 
ascribed in various countries. In his report he summarises the 
condition in Ceylon as follow’S : — 

^^(1.) A disease attacking the pod may work through the 
peduncle into the stem. 

(2.) The stem may become diseased quite independently of any 
pod disease. 

(3.) The first fact 1 as led to the belief that the stem and pod 
diseases are identical, both being due to a ISTectria. 

(4.) The fungi on diseased pods are Phytophthora sp. and 
Oolleatotrichm incarnaUm always; rarely a Diploclia, 
and a Dialonectria not identical with any species enume- 
rated above. This Nectria also occurs on Panex killed by 
Eosellinia. 

(5.) The Kectria on the stem is not the same as the Nectria 
on the pods. The former agrees with Nectria dnatonpora 
Zirnni. It is perhaps the commonest Ceylon Nectria, and 
has been found on tea killed by Massaria theicola, tea 
with branch canker, felled Albizzia, dead Berru darker- 
gioideSj &c. 

There are numerous examples collected by Thwaites iu tlie 
Herbarium, but they have been named by Berkeley either N einna^ 
harina or N. sanguinea, 

(6.) If a pod is left until the disease extends through the 
peduncle to the bark (only a matter of one or two days), 
and the top of the pod, the peduncle and the surrounding 
bark are then cut off separately and placed in sterile 
chambers, Phytophthora sporangia form on all three. I 
have not, however, been able to obtain Phytophthora 
from bark in which canker has risen independently of the 
pod. disease. 


^ 2^ . tkeohromoi was described in Bulletin Miscellaneous Inf ormaiion 
Royal Gardens, Kew, No. 5. p. 216, 1908, but so far as the writer knows 
C. Jlavtda has not yet been described, The spore measurements are given by 
Howard. 
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(7.) If tlie st(im and pod diseases are the same^ they cannot he 
due to Necti'ia. That both can be caused by Phytoph- 
tliora seems at present improbable. In the initial stages 
of stem canker it is often impossible to find any liyphac' 
in the diseased bark; bacteria have been found in the 
cases in which they have been looked for, and it seems 
probable that the cause ot both cacao Canker and Hevea 
canker must be sought in this direction.” 

Barrett during the latter half of the year 1907 visited Trinidad 
for the purpose of studying plant diseases. The results of his 
investigations in regard to cacao troubles were given in several 
reports He estimated that from 50 to 75 per cent, 'of 

the cacao fruits were destroyed by fungous pests and 90 per cent, of 
this damage he estimated was due to a species of Lasiodiplodia- 
He found Phytophthora spores on pods but did not consider it 
responsible for much damage. 

He considered Lasiodiplodia the chief cause of canker, but sug- 
gested also that two or three species of Hectria, as well as Phytopli- 
th ora, might gain an entrance into the bark and wood through 
wounds. 

Althoxigli Biisse did not observe canker in the Cameroons in 
1903, Von Faber later reported it as prevalent there. He found 
a species of Nectria in connection with it. He made no inoculation 
experiments however. 

Canker on cacao in Suriname has recently been studied by 
Van Hall de Jonge Her work lead her to the conclusion that 
the disease was caused by a new species of fungus, Spicaria colordns,, 
perhaps the imperfect form of a Hectria. This fungus was isolated 
by cutting out bits of wood and bark just at the advancing margin 
of the disease and transferring them to sterile culture medium in tubes 
or petri dishes. In addition to the Spicaria stage the fungus had a 
Fusarium stage. The Fusarim rnacroconidia were found to be 
different from those of the common Nectria on cankered wood which 
she considered N. sfriatospora Zimm. Mrs. Van Hall was unable to 
reproduce the disease by inoculation either with bits of diseased bark 
or with spores from her pure cultures. 

Last year Yon Faber published a. lengthy monograph on cacao 
diseases occurring in the Dutch Colonies. The writer has nor yet 
seen this paper but from a short review which he has read it is 
evident that Yon Faber considers several species of Nectria as the 
cause of canker. 

The writer I'ecently published a short note stating that 
canker in the tree could be produced by inoculation with Phyto- 
phthora, and that this fungus had been isolated from cankered bark 
some distance from a cushion. 

From a study of the literature dealing with the pod-rot and the 
canker of cacao as outlined in the preceding pages, the following facts 
become apparent : — 

1. A serious disease of cacao pods called either black-rot or 
brown-rot has been known in all cacao growing countries, 
for the past fifteen years or more. 
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2. It 1ms been proTed by inoculation experiments witli pure 

cult ares tliat this disease is caused by a species of Pliy- 
topbthora generally considered P. ommVora De B. 

3. A disease of the cacao tree to which the name canlcer has 

beexi applied is also found in practically all cacao growing 
countries. 

4. The descriptions of this disease which have been given leave 

little doubt that it is the same in all places. 

5. A large number of different fungi, mostly belonging to the 

Nectria group, has been reported as the cause of this 
disease. 

6. Canker has never been reproduced by inoculation with 

pure cultures of any fungns (with the exception of the 
writer’s experiments), in fact the results were negative 
in the only instance in which pure cultures of the 
supposed causitive fungus were used. 

7. The disease has only been produced artificially by inserting 

in wounds made in healthy trees, hits of diseased hark or 
pod, or spores of species of Eusarium, Nectria, or Oalo- 
nectria taken directly from the surface of diseased bark. 

8. A number of investigators have observed that the cushions 

hearing diseased pods frequently become infected, and 
mce <Dersd that pods frequently become infected from 
diseased cushions, but whether the same fungus caused 
both diseases has never been clearly shown. 

For the control of the pod disease, the gathering and burning 
of all disensed pods, and spraying has been recommended 
generally, while for the control of canker excision and 
burning of diseased patches and spraying are the remedies 
given. 

DESCRiraON OF THE DISEASES. 

The pod-rot and canker of cacao have been so frequently described 
and are met with so commonly on every estate that they are quite 
familiar to all who are acquainted with cacao cultivation. The 
common names which have been applied to these diseases however are 
somewhat misleading. The pod-rot caused by Pliytophthora is 
generally known in the West Indies as black-rot, wliile in tlie East it 
is called brown-rot a name applied in the West to a different disease 
caused by DiploHa cacaoieota. To avoid confusion the writer would 
suggest that it he called simply pod-imt or perhaps betto Fhytoph- 
thora pod-rot. Moreover the names either black-rot or brown-rot 
are misleading for the rotted pods may he either brown or black in 
colour according to the age of the pod and stage of the disease. 

Although the term canker is somewhut of a misnomer for the 
bark diseaki yet it is in such general use that it is retained in this 
paper. The term cliupcm-wilt has been applied to a disease described 
.here for the first time which was met with frequently last year on a 
number of diderent estates. 

Ehytophthgra Pod-Rot. 

This disease may attack pods of any age from the very small 
chirellos to the mature pods ready for picking. The fungus causing 
it can gain entrance through the unbroken epidermis so that surface 
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^’wpuiids are not necessary for infection. On tlie small pods the .point 
of first attack becomes evident as a small black dot wbicli may be 
anywhere on tile surface of the pod. The fungus once within the 
tissues grows very rapidly so that the whole pod becomes black, 
.shrivelled, and dry within 2d: or 48 hours. The rapid withering and 
drying of these pods frequently kill the fungus before it has time to 
produce any spores. 

Later on these dead pods becomes covered with the mycelium and 
sporophores of various saprojihytic fungi. (Plate X, fig. 4.) 

It must not be understood that the death of all small pods is due 
"to this disease, but as will be shown later undoubtedly an appreciable 
percentage of small fruits are lost each year on account of fungus 
-attack. 

The first evidence of the disease on the large pods, half to full 
'grown, is a slight brownish. discolouration about the points of infec- 
tion, which may be anywhere on the surface of the pods hut are gene- 
rally at the tip or stem end. (Plate X, figs. 1 and ■2.) The disease 
spreads very rapidly in all directions from the point of first attack. 
On the surface of the pod the line of demarcation between the 
healthy and diseased tissue is quite distinct, bub in the fleshy 
tissues beneath the epidermis there is no such line and the disease 
will be found to be an inch or more in advance of the line showing on 
the surface. The wdiole ]’od becomes brown within the course of a 
few days and white powdery masses of spores begin to appear on the 
surface, especially along the furrows. (Plate X, fig. 3.) If the pod is 
not yet full grown and the seeds are still closely ajopressed to the inner 
surface of the husk the fungous inycelinm soon penetrates the beans ancl 
destroys them. If the pod is almost ripe when fiist attacked and tin? 
seed mass is free from the inner wall the seeds may not become 
affected for some time. Numerous saprophytic fnngi quickly follow 
up the disease and the whole pod eventually rots away if the weather 
is damp, otheiwise it becomes black and shrivelled and may hang to 
the tree for some time. (Plate XI, figs. 1 and 2.) The rapidity 
with which the disease progresses can be realized when it is borne 
in mind that though most estates are picked over on the average 
of once every month or si 2 $: weeks, and all pods showing disease are 
cut down, at each picking, especially in the rainy season, a goodly 
percentage of fruits show the disease in its last stages. 

Canker. 

Trees which are badly attacked by canker can readily be picked out 
by their general sickly appearance evidenced by dead branches, large 
numbers of black pods, chupons dying from the base upward and the 
lack of foliage, but by an examination of the bark superficially it is 
often difficult to locate the cankered areas unless they have reached 
the bleeding stage. The only sure method of locating canker in trees 
is by means of the diseased pods during crop season. If a lialf or 
full grown pod is seen rotting from the stem end outward it is almost 
always a sure sign that there is canker in the tree. When such a 
pod is cut off it will be found either that the cushion and a large 
surrounding area of bark is cankered or that fine strands of diseased 
tissue lead up or down to areas of canker. 
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/Wlien tlie outer bark is cut off from tbe cankered regious tbe 
diseased tissue below is found to be a claret colour and is generally 
surrounded by a dark line of cork cambium wbicli separates it from 
tlie surrounding light yellow or pinkish healthy tissues. (Plate IX,. 
fig.l, and Plate XV, fig. 2.) 

The extent of cankered area however can never be judged by 
the area that is diseased near the surface of the bark for deeper cuts 
show that the disease spreads chiefly in the innermost layers of the 
bark, in the cambium or even in* the outer layers of the wood. When 
trees become badly diseased a thick reddish fluid is exuded from 
natural cracks or holes made by boring insects in the hark covering 
the cankered area. This liquid runs down the trunk giving the 
trees a rusty appearance. 

Chupon-Wilt. 

This disease was very prevalent on many estates last year. The 
cliupon is generally first attacked in the soft; tissue near the tip, A 
small water soakki area can be seen on the stem which gradually 
becomes sunken and daidcer in color and spreads up and down the 
stem frequently girdling the shoot and causing the upper part to 
wilt. The same disease has been observed on young shoots on the 
upper branches of the tree. The point of attack is generally in 
the axil of a leaf, though the leaf blade or petiole may be tlie first 
part affected, the disease afterwards running clown into the stem. 

Chupons are also frequently killed by aphides or otlicr sucking 
insects, and such cases should not be mistaken for the disease of 
fungous origin. The final appearances of the killed shoots are the 
same but the initial stages are quite different. 

Losses caused bv these Diseases in Trinidad. 

It is impossible to estimate exactly the losses caused by these 
diseases in Trinidad. In some of the oldel' estates of the Island at 
least one quarter of the original trees have been killed out by canker 
while the bearing capacity of the remaining trees, the inajority of 
which are more or less diseased, is greatly lessened. On many estates 
during the rainy season from 40 to 50 per cent, of the pods which 
■are picked are rotted. The beans from the worst affected pods are 
of no value whatever and become entirely lost in either the fermen- 
tation or dancing process while those from the less severely attacked 
pods are always light in weight and easily broken* Moreover a large 
number of chirelbs are killed which can only be roughly estimated 
at 10 to 15 per tree per year. 

The chupon -wilt frequently makes it impossible to grow renews^ 
Taking all things into consideration it is conservative to eBtimate 
that the out-put of cacao of the island would be from 40 to 50 per 
cent, more if these diseases were not present. 

Cause of the Diseases. 

The cause of the pod-rot, canker, and chupon-wilt is a fungus 
belonging to the genus Phytophthora which has been generally 
considered P. omnivor a, but some of its characters are clifferent 
from those of that lungus, and studies which are being cairied on 
may show it to be autonomous. A description of the fungus follows 
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Cacao Phytophthora. 

Conidiapliores break tlirough the epidermis or stomata in dense 
masses, are long and generally iinbranclied, becoming decumbent and 
forming a rather dense hyj)hal network on the surface. Coiiidia are 
formed at the ends of the sporophores. When a spore is about half 
grown the growth of the sporophore is continued by a branch, arising 
immediately beneath the spore, which in turn forms a spore, at its tip. 
Spore forniatioxi continues as long as favourable growth conditions 
exist. There is no swelling of sporophores below conidia. Coniclia 
vary in shape from narrow to broad ovate and in size from 30-60 X 
21-30 microns but are usually 30-50 x 25-27 microns, and have a 
prominent germinal papilla. Spore wall is thin, smooth and colourless. 
Contents granulaF and colourless. The spores germinate either by 
emitting from 15 to 30 biciliate zoospores or with one or more germ 
tubes. Chlamydospores abundant 30-50 microns in diameter, 
Oospores are spherical, 33-40 microns in diameter, with colourless, 
thick, smooth wall and granular contents. Are formed on the surface 
and within the tissues. 

This fungus differs from the European type of P. omnivor a in its 
longer sporophores, smaller conidia, and larger oospores.^^ 

Sources of Infection. 

Diseased pods are undoubtedly the chief source of infection for 
all these diseases. During the rainy season spores are produced in 
enormous quantities on the surface of diseased pods. These spores 
may be blown by wind, washed by rain or carried by insects to other 
pods where they quickly germinate, and reproduce the disease. 
From the fact that there are always pods on the tree the disease 
is kept going month after month and year after year. In addition 
to the spores borne on the surface of the pods the resting spores 
which are formed within the rotted tissues also aid in the distri- 
bution of the disease and can tide the fungus over long peiuods of 
drought or other unfavoui'able conditions. 

Though canker may get into the trees through wounds made by 
the goulette or cutlass the diseased pods are unquestionably the chief 
source of infection of the. tree. 

' Ilundreds of cushions bearing pods which had rotted from the 
point to the stem have been examined and found cankered. The 
disease at times affects the whole cushion, but often is observed 
only as a few discolored strands, which however can be traced up or 
down the stem and sooner or later spread out into large canker 
patches. Chupons readily become infected from spores which are 
carried by rain or insects from diseased pods. 

Other Fungi associated with the Diseases, 

In addition to Phytophthora a number of other fungi are nearly 
always found associated with pod-rot and canker. As many of these 

the kindness of Professor H. H. Whetzel of Oornell University in 
sending the writer cultures the American forrn of P. cross inoculations 

are being made with the tWO fungi. Professor Whetzel has also kindly consented to 
test the cacao fungus on ginseng. The result of this work together with an examination 
of Europeali material will make it possible to establish the identity of the cacao fungus. 



have beeB reported as parasites, and considered the cause of pod- 
rots and canker as complete a collection of them as possible was made. 
Dll diseased pods in addition to the Phytoplithora, at least 
three different of Pusarium were ionnd as well as several 

Kectrias, a Caloneetria and two species of Sphserostilbe. Qn cankered 
bark two species of Fusarinm have nearly always been foniid, two 
Nectrias, two Calonectrias and two species of Splunrostilbe. , These 
fungi have been identified as far as passible. The commonest Nectria 
fuiind on both pods and bark is Nectria theohromw> which Massee de- 
scribed originally from material sent to Kew from Grenada by Howard. 
Mrs. Van Hall reports and figures the same fungus from Suriname* 
This fungus is not Nectria striaiospora Zimm. The latter is the 
common Ceylon Nectria to which the canker there, was ascribed first 
by Carruthers. The ascospores of this species are smaller than those 
ok' N. tJieohromoi and the conidia spores of the Fusarium type are 
also much smaller. Another Nectria frequently found on diseased 
pods is iV. hainii Massee. A Caloneetria which has not yet been 
determined has also been found on pods as well as an undetermined 
Nectria with very small spores. On the bark in addition to N. tlieo^ 
hromm, Calcnectria flamla, an undetermined Spharostilbe and Spi- 
caria colorans, have been frequently found. 

CtjLTtJRAL Studies, 

Single spore cultures of all these fungi have been made. In 
making these cultures the method advocated by Dr. Erwin Smith has 
been nsed. In the case of the Nectrias, Calonectrias and Spseros- 
tilbes single, perithecia were picked off with a sterile needle, mashed 
up in- a drop of sterile water which was then put into a tube of 
melted agar and poured out into a petri dish. When the agar 
became hard the dish was turned upside down and a search for the 
spores made under the microscope with a medium power lens. The 
position of several isolated spores was marked on the bottom of the 
dish. These spores were then cut out and transferred to sterile agar in 
petri dishes and their growth watched under the microscope, and 
transfers were made later to tubes. Pure cultures of the FusariuniB 
and Phytophthora were obtained by the ordinary poured plate 
method. 

In addition to the cultures made from spores found on the 
surface of the diseased pods and hark, cultures were made directly 
from the diseased tissues themselves. Pods in which the rot had just 
started were selected for this woi'k. They were washed thoroughly 
with water and then soaked in a solution of mercuric chloride I'lOdO 
for 10 minutes. Then with a hot knife a slice was quickly cut off 
along the adyancing margin of the disease. With a cold sterile knife 
small bits of the diseased inner tissues were cut out and imme- 
diately transferred to sterile media in tests tubes. Cultures were made 
' from cankered limbs and branches in the same way as well as from 
the wilted chupons. 

Cultures made by this method from diseased pods and wilted 
chupons have invariably given a pure growth of Phytophthora, but 
those from cankered wood have generally given’ a variety of different 
fungi. In some cases pure cultures of Phytophthora were obtained 
but often Nectria tlieoh^omw mdk Spiearia color am Moxo got, and 
tiivcly Mj/hdia cacaoicola. 
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During the past year 276 cultures have been made of the fungi 

associated with canker. 

Life History of Cacao Phytophthora. 

So far as the writer has observed this fungus passes its whole 
life history in parts of the cacao tree or fruit. The fungus produces- 
Gonidia spores abundantly on diseased pods, and rarely on diseased 
bark. (Plate XVII, figs. 1 and 2!) If placed in water these spores 
germinate within 30 minutes by letting out from 10 to 30 small 
zoospores which after swimming about for a variable length of timej, 
generally about 10 to 15 minutes lose their cilia, or organs of loco- 
motion, becomes spherical and within an hour will send out a germ 
tube. (Plate XVII, figs. 3,1,5, 6, 7 and 8.) If the spore has germinated 
ill a drop of water on a cacao pod the small germ tube soon gains entrance 
to the inner tissues of the pod either by penetrating the epidermis- 
or making its way in through a stoma. Once within the pod the 
fungus grows very rapidly absorbing food from cells and spreading 
throughout the tissues causing the characteristic brown discoloration. 
The mycelium is rather coarse and non-septate and of varying 
thickness, being in some places rather narrow while in others quite 
swollen, (Plate XVII, fig. 1.) 

If the large spores fall on a damp surface rather than in water 
they will not form zoospores, but will germinate by means of 
one or more germ tubes which may either enter the pod directly or 
produce other spores on the surface of the pod, which iu turn will 
germinate either by forming zoospores or germ tubes. — (Plate X7II, 
fig. 9, 10 and 11.) 

After a few days’ growth within the pod the mycelium begins to* 
mass up at points just beneath the epidermal layers of cells, frequently 
in the substomatic chambers. The pressure of this mass of mycelium 
finally ruptures the epidermis and rather slender hyphae grow out 
through the opening so formed. The tips of these hyphae soon begin 
to swell, and finally become the characteristic lemon-shaped spores 
When the spore is about half grown the sporophore sends out from a 
point just below the spore a branch which in turn will form- a spore at 
its tip. — ^(Plate XVII, fig. 1.) This spore production from a single 
original sporophore goes on as long as nourishment is supplied and 
weather conditions are favourable. With the continued growth of 
these sporophores a rather dense fungal network is formed on the 
surface of the pod. ' Underneath this mycelial mass two other kinds 
of spores are found. The first are formed much as are the conidia 
already described, but are spherical, and so far as has been observed 
always germinate with germ tubes. They are quite variable in size 
and probably belong to the type of spores known as chlamydospores. 
Oospores are also formed in the net work of mycelium on the surface 
■ of the pod. ■ ■ . ■■■ ' 

Almost simultaneously with this superficial spore production 
oospores are formed within the tissues of the pod, especially in the 
soft lay er of tissue between the hard inner pod wall and the epidermis. 
(Plate XVII, figs. 12, 18, and IL.) These oospores serve as resting 
spores and may retain their vitality . for a long time and carry the 
fungus over long periods of unfayourable conditions. The oospores 
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’ 4 ire set free by tlie decay of the pods and germinate with a short 
germ tube which forms a spore of the ordinary type at its tip. 

When the tissues of the pod at the stem end have become 
well invaded by the fungus, the mycelium runs hack into the 
cushion either through the bark or the centi’al woody cylinder of 
the stem of the pod, or through both. If it has gained entrance 
to the tree through the thin bark layer of the pod stem it 
generally spreads out in all directions so that the whole cushion 
and surrounding area of hark becomes cankered (Plate IX, fig, 
2, and Flat 0 XV, fig. 2); but on the other hand if the mycelium 
grows into the tree through the woody part of the pod stem the 
cushion may not become cankered. The mycelium will extend in 
narrow lines for some distance up or down the stem in the cambium 
layer but sooner or later v’ill grow outward into the bark and then 
spread out rapidly forming larger cankered areas. (Plate IX, fig, 1, 
and Plate XV, hg. 1.) 

As the tissues of both pod and bark are killed hy the advancing 
margin of growth of the Phytophthora mycelium they are quickly 
invaded by a number of rapidly growing fungi as inentioned above 
which produce spores very quickly on the diseased tissue. There can 
be no question that these fungi aid in the rapid disintegration of the 
■already diseased pod tissues and are responvsible to a certain extent for 
the characteristic appearance of cankered bark, but that they are not 
parasitic and cannot even attack tissues which have been wounded 
mechanically has been proved by a larger number of inoculation 
^experiments, 

Inoculation* Experiments. 

Gonsidering the fact that cacao canker has been ascribed to a 
number of different fungi, though the characters of the disease have 
always been much “the same, and that great difference of opinion has 
existed as to the relation of canker and pod disease, a series of inocu- 
lation experiments was started in the latter part of 1901) with the 
hope that some of the doubtful points might be cleared up. By the 
method described previously pure cultures, originating from single 
spores, of a number of different fungi associated^ with pod -rot and 
canker were obtained. These strains have been kept pure and all 
inoculations have been made from them. Before field inocnlations 
were begun preliminary tests were made with the diifcirent fungi on 
half to full grown pods kept in moist chambers in the hil)ora,tory. 
The surface of the pods was thoroughly washed in tap water, the.u in 
sterile distilled water. One set of pods was inoculated by inserting 
the fungus spores from the cultures in small wounds made with 
a sterile bistoury and another set by simply placing the spores in 
drops of water on the unbroken epidermis. 

The following fungi were used : — Fhytoj>lithora om,nimra (?), 
Biplodia caeaoiGola^ Nectria theohrom(B, N, hmniif two species of 
Calonectria one of which is doubtless 0. two species of 

Sphaerostilbe, neither of which has yet been determined and Spiearia 
colorans. After inoculation the pods were examined daily for a 
month. The pods inocnlated in wounds with Fliytophthora and 
Biplodia began to rot very quickly and were completely rotted within 
ten days. The pods inoculated with Phytophthora spores simply put 
.on surface rotted almost as quickly, but those inoculated with Diplodia 



m this way rotted miicli iiiore None of the pods iaoeiilated 

with the other fungi rotted, even in the cases where punctures were 
made ; the tissues remained sound and there was only a slight dis- 
coloration immediately about the puncture. The field inoculations 
were made on a block of cacao trees of different varieties well isolated 
from other cacao trees. The trees were free from canker and the pod 
disease. In all over 150 inoculations have been made with the 
•different fungi, and have generally been made in series so that the 
conditions for each fungus would be the same ; in all cases checks 
have been made. 

Inoculations were made in two ways, in the first the bark of the 
tree or epidermis of the pod was wounded and the inoculating 
material put into the wounds, in the. second tire spores were 
suspended in water which Avas sprayed on .the bark or pods 
with an atomizer. In the majority of cases where wound 
inoculations were made on suckers, limbs or trunks of trees 
the inoculated area was covc^red with a layer of surgical 
gauze and then wrapped with grafting tape in order to 
keep the wounds from drying out too quickly, hut no attempt was 
made to keep the wounds moist artificially and the Avrappings were 
always removed after 7 to 10 days. Too much space would be 
required to give the whole list of inoculations and little would be 
gained as in many cases it would be simply repetition so that only some 
of the most striking ones will be given in detail. In all cases in 
order that there, might be no doubt that there were spores in the 
cultures used for inoculation microscopic preparations were made and 
examined just before the inoculations were made, and to show that 
the spores were active transfers were made from each tube to fresh 
-Sterile agar in tubes. 

As it Avas quite unlikely that all the species of Nectria, Sphae- 
rostilbe, Calonectria, etc., which had been isolated from diseased 
pods and bark were parasitic a set of inoculations was made in 
January for the purpose of weeding out the saprophytes. Vigorous 
growing trees of from 3 to 4 inches in diameter were selected for the 
work. The inoculations with each fungus were made in exactly the 
same manner, namely, with a sterile knife a small cut about inch 
long was made in the bark and with a sterile platinum needle spores 
were transferred fxoiii the pure cultures to the cuts. The wounds 
were then immediately bound up as described above. (The surgical 
g-auze was used simply to keep the tape from sticking to the bark). 
At this time eight inoculations Avere made with Ph}'tophthora, five 
with Nectria theohromce, five with Spicaria colorans, live Avith 
Piplodia oamoiBola,^^^ each of the other fungi men- 

tioned. Five cuts were made and Avrapped in a similar fashion to 
serve as checks. 

The wrappings Avere taken off from all the inoculations and 
checks after 8 days. Even in this short time there was evidence that 
the inoculations made with PHytophthora were taking effect. The 
folloAving notes Avere tnade : — I think that there is no question that 
the fungus is Avorking. Within a radius of from one to tAVo inches 
about the points of inoculation the bark is darker than normal, and 
“ Avhen a very thin layer is cut off the tissues below are darker there 
than they should be and hav5 a water soaked appeai'ance.” 
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Tile inocnlations made with all other fungi, with the exception 
of those in which Diplodia was used, appeared in no way different 
from the check woiinds except that in some cases there was a slight 
fungous growth just in the margin of the cuts. When thin layers of 
bark were cut off however the tissues beneath were perfectly healthy . 

An exactly similar set of inoculations were made on February 11 
and gave exactly the same results. In every case in which 
Phytophthora was nsed a disease in the bark was produced while the 
Inoculations with all other fungi except Diplodia remained the same 
as the checks. 

In all he tween 80 and 90 inoculations have been made in the 
bark of trees and the results from all have been uniformly the same; 
none of the fungi used except Phytophthora and Diplodia have 
proved to he parasitic even in the slightest degree. 

The only conclusions which can be drawn from these experiments 
are that Nectrla tlieohromm, N. hainii, Calonectria flavida and 
S^icaria colorans when grown in pure culture and inoculated in 
fresh wound?? in healthy cacao trees are incapable of attacking the 
healthy tissues and producing disease ; that both Tliyto^litJiora 
cvmitora {^) and Bijplodia cacaoicola attack healthy tissues and 
pro luce disease when inoculated into wounds in cacao trees. Whether 
the disease caused by either of these fungi was canker remained 
to be settled. Though Diplodia is undoubtedly a wound parasite the 
disease which it produces is very evidently not the common canker.. 
This fungus grow's into the Avbod and attacks it at fir^t rather than 
the bark, so that the whole stem becomes blackened through and 
through and the bark becomes brown and dry and does not 
assume the neutral tint or claret colour characteristic of canker. 
The writer’s experiments with this fungus agree closely with those 
reported hy Howard. 

The disease produced by inoculations with Phytophtora however 
shows the characteristics of canker. The fungus spreads rapidly 
in all directions in the bark and the attacked tissues at first 
assume the ‘‘neutral” tint and later on become claret coloured, 
and are generally surrounded by a dark line of cork cambium- 
(Plate IX, Figs. 1 and 2; Plate XIII, Figs. 1 and 2; Plate XV. 
Figs. 1 and 2.) 

The. writer upon several occasions has shown specimens of the 
disease produced by inoculation to cacao planters who have at once 
diagnose.'! it as canker, and to Mr. Carruthers, Assistant Director 
ot Agriculture who said that the specimens were very like the 
disease as it occurs in Ceylon. 

The trees inoculated in February have been examined fre- 
quently up to the time of writing and not only do they show 
cankered areas about the point of inoculation, but other diseased patches 
are appearing on the tree, all of which however can be traced back 
to the original point of infection. In some cases however the 
disease has evidently died out after progressing to a certain point, 
and new bark is now being formed under the affected area. 

To show that the disease can gain entrance to the tree through 
the pods a number of inoculations were made. Pods of all ages 
fwm the chirellos to the mature fruit, were inoculated with Phyto- 
phthora. Twenty-five inoculations of this kind have been madev 
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In everj case the pod rotted quickly and in many cases where the pods 
were over half grown the disease ran back into the stem. With the 
case of the small chirellos however it was dilFerent. They all became 
diseased but dried up so quickly that the fungus evidently did not 
have an opportunity to run back into the stem. This hears out 
observations made in the field. 

The rapidity with which the disease progressed in some of the 
inoculations is shown by the following notes from the ■writer’s note 
book ; — 

^‘No. 11. February 10, 1910 — Phytophthora. Inoculated f 
grown pod about 2 inches from the stem end. Febimary 
19. — Pod is two-thirds rotted and Phytophthora fruiting 
abundantly on the surface. The somewhat darkened; 
appearance of stem would give evidence that the disease 
is running back into the cushion. February 25. — Pod 
completely rotted and is beginning to shrivel up and 
become hard as the weather has been quite dry. March 
12.— Cut off limb and photographed with pod attached. 
(Plate XI, Fig. 1.) Then cut off pod. Canker had run 
back in fine strands through the cushion and then spread 
out in the bark above and below. Photographed. (Plate. 
XV, Fig. 1.) Specimen in alcohol.” 

No. 11.5, February 10, 1910.— Phytophthora. Inoculated 
larger ot two pods from one cushion. February 19. — 
Pod nearly all rotted. February 25. — Small pod rotted as 
well. Disease has evidently run back into cushion^ 
March 12. — Both pods thoroughly rotted (Plate X, Fig. 4.)^ 
and canker spreading in bark about cushion.” 

Inoculations similar to Nos. 11 and 11.5 have been made 
repeatedly, and in by far the greater number of. cases the disease has 
run back into the tree. These experiments together with a large 
number of field observations have led the winter to believe that the 
pods serve as the chief source of canker infection. 

Other sets of inoculations were ‘made to show that the disease in 

the tree could run out into the pods. In this case the stem was 

inoculated above or below a pod, or to one side or the other. A 

number of successful inoculations were obtained in this way. To 

quote from the note book again ; — 

No. 10. February 11, 1910.— Phytophthora. Inoculated 

limb about 2 inches above a f grown pod. Culture 
originally obtained from canker. February 19.--Took 
oil tape. Inociilation taking effect ; area about point of 
inoculation watery looking. February 25. Cut off and 
photographed. (Plate XIV, fig. 2.) Phytophthora is 
fruiting abundantly on pod. White fungus in cracks oi 
bark about point of inoculation is the Fusarium stage of 
Spiearia colofuns. This shows how .quickly the sapro- 
phytes follow. The stem of pod when cub through 
brown and purplish just like canker, (Plate IX, fig, u.) 
Tissue was reddish or purple all about both above and: 
below cushion, photographed.” (Plate VIV, fig- B.) 

^'No. 9. February 11.— Phytophthora. Inoculated small 

limb bearing chirello. Inoculation made 2 inches below 
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pod and on opposite side. February 24.~Takmg elect 
area above inoculation is sunken. Marcii 18— Pod 
slirivelied and partially blackened. Limb kas been 
girdled by canker.’’ (Plate XIV, fig. 1.) 

In addition to Phytoplitliora the other fungi were all inoculated 
into pods, but none save Diplodia made any growth, all others remained 
like the checks. Mature pods when wounded and inoculated with 
Diplodia rotted but the disease did not run back into the stem so far 
as observed. 

The results of the experiments in which the spores of the fungi 
were suspended in water and sprayed on the fruits and bark with an 
atomizer were all negative save where Phytophthora spores were 
sprayed on pods and young shoots during a period of wet weather. 
In these cases as was to he expected the fungus gained entrance to 
the tissues and caused disease, but whether Phytophthora hyphjB can 
penetrate the outer bark of older limbs has not jet been determined. 

Conclusions. 

Field observations made on many estates in Trinidad, and cul- 
tural and inoculation experiments as described have led the writer to 
conclusions at variance with those held by other investigators who 
have studied canker and pod-rot of cacao. There can be no doubt 
that the rot of the pods and canker are the two most serious 
diseases of cacao in Trinidad. That a species of Phytopthora was 
the esuise of the former has been known fbr some time, and 
proved by inoculations. Moreover this fungus belongs to a group 
of fungi well known to be parasitic. Potato blight, and the 
downey mildew of the lima bean, grape, cucumber, and onion, as 
well as the damping off disease of a number of plants are all 
caused by closely allied fungi. 

Although a number of different fungi all belonging to the 
genus Nectria or nearly related genera has been considered the 
cause of canker, their parasitism has never been proved by inocu- 
laiion experiments with pure cultures. Inoculations made by using 
bits of diseased bark or pods, *uid spoi'es taken directly from the 
surface of diseased material cannot be relied upon especially in the 
tropics and in dealing with diseases of the type in question. 
Mycelium of a number of different fungi could he present in the 
bits of diseased bark and pods and more than one kin.d of spore 
could readily be introduced into tlie hioculation wound, when 
spores are taken frony , sporodochia or perithecia on diseased 
niaterial. The writer has thoroughly convinced himself of this 
point by making petri dish cultures from spores taken in such a 
manner. 

When inoculations have been made with pure cultures of a 
number of these fungi the results have been uniformly negative so"' that 
id theobroniWf^ A, OdlonectHci fidvidcL, two undetermined 

species of Sphaerostilbe frequently found on cankered cacao bark, 
and bincaria colorans can not well be considered as the cause of 
cacao canker, or of the cacao pod disease. 

A large number of inoculation experiments made by the writer 
4 i! f cultures of, F7iy(op}i4bora onmwoi^a (?) proves conclusively 
nat this fungus is the cause of the common cacao pod-rot and of the 
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disoasB known as canker, and tkat the diseased pods seiwe as the chief 
source of infection of the tree.. 

Preventive Measures. 

To control the pod disease two methods have generally been 
recommended.^ One is to gather and destroy all pods as soon as 
disease is noticed on them, and to husk “black cocoa” apart from 
the sound, and to burn, bury, or lime all the husks ; the other, to 
prevent the disease by spraying. 

Methods similar to the first have been frequently recom in ended 
for the control of a large number of fruit diseases, but from the 
fact that it is impossible to gather and destroy all the fruits of 
whatever kind as soon as they become diseased and that the fungi 
causing diseases of this type produce spores within a very short 
period from the time of first infection, the method is of a theoretic 
rather than of a practical value. It has long since been given up 
as a means of controlling such diseases as brown-rot of the peach,, 
bitter -rot of the apple, black-rot of the grape, and other fruit 
diseases. Moreover a number of Trinidad planters who have tried 
this method as a means of controlling the cacao pot-rot have told the- 
writer that though the disease was reduced to a certain extent the 
cost of the lalipur used in collecting and destroying the blackened 
pods was in no way compensated for by the increased returns from 
the general pickings, so that they gave up the method after a 
short trial. 

When the fact is considered that in the rainy season a pod 
may become infected and completely rotted within a week or ten 
days and that within three or four days from the time of infec- 
tion hundreds of thousands of spores are produced, each one of 
which in germinating liberates from lb to 30 smaller spores each 
capable of reproducing the disease it can he readily understood 
how futile it is to attempt to check the disease by gathering and 
destroying the diseased pods. 

The method of control by spraying, which has proved so suc- 
cessful in combatting similar diseases ' in temperate climates, is 
undoubtedly the best to use against pod-rot. Although a sufHciently 
large number of experiments have not been carried out either in 
Trinidad or elsewhere to make it possible to give the best recom- 
mendations as regards to time of spraying, mixtures to use, etc., yet 
the work which has already been done shows conclusively that 
the disease can be controlled by spraying at a reasonable cost, that 
is at a cost which is more than compensated for by the increased 
yield. Up to the present time the writer has definite results from 
two sets of experiments. 

During the past eight months 2,125 more sound pods have been 
picked from - 500 sprayed trees than from 500 adjacent unsprayed 
trees, and the sprayed trei*s have yielded in the total 1,6DS more 
pods. Twenty-five per cent, of the cacao from the unsprayed trees 
has been “ black ” while only 9 per cent, of that from the sprayed 
trees .has.. been .so.. 



100 


Tliougli there has not been much “ black cocoa” during the past 
five months yet in another experiment 2,415 more pods have been 
picked from dOO simayed trees than from the same number of 
adjacent unsprayed trees. This increase in yield is due to the fact 
that the small fruits were protected from^ fungus attack. 

The methods advocated for the control of canker have been the 
excision of the diseased tissues; the reduction of shade, better 
drainage, and the exercise of more care in picking and pruning so 
that the trees be not wounded unnecessarily. The object of cutting 
out the diseased tissue was to free the trees from disease, and the 
other recommendations were for the purpose of preventing reinfection 
by producing conditions less suitable for fungous growth. Though it 
has been observed that canker is less prevalent in places where trees 
h%ve been sprayed, the value of spraying as a method of controlling 
the disease has never been fully appreciated. It becomes self-evident 
however when it is understood that the diseased pods are the chief 
source of canker infection rather than wounds of various kinds. No 
matter how carefully all the canker has been cut out, trees will 
always become reinfected if the pod disease is not controlled. 

The evil e^fiects of the needless wounding of trees with the 
goiilette and cutlass and the results of improper pruning are so well 
known to every planter that the writer need nothing on this 
subject. That most estates need better di'ainage is also a fact that 
needs no comment. 

From a purely niycological standpoint the reduction or total 
removal of shade trees would greatly tend to reduce fungous growtli 
on cacao estates, though both pod-rot and canker are widespread 
in Grenada, but from a practical standpoint the writer cannot give 
any advice on this subject as he has never been in any cacao growing 
country other than Trinidad. 

Recommendations, 

Although spraying in connection with tropical horticulture and 
agriculture is still in its experimental stage results which have been 
obtained in both Trinidad and Ceylon show that it is the most prac- 
tical and successful method of controlling both pod-rot and canker of 
cacao, but as stated before sufficient work has not yet been done to 
make it possible to give the best recommendations in regard to 
time of spraying, best mixtures and spraying machinery. But 
the suggestions got from the experiments as far as they have gone 
'are that for the best results trees should be sprayed at least four 
times a year the applications being made when the trees are well 
covered with young fruits. This will make two applications on each 
crop. But from the fact that the trees have cacao on at nearly all 
times of the year a spraying at any time would do some good. How- 
ever, spraying should be avoided at the periods when the trees are in 
full bloom. The usual methods for cutting out canker should be 
followed but to make this work of value and to keep the trees 
healthy spraying should be resorted to.. 
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At some future time perhaps when estates are perfectly drained 
rand cacao is grown without shade much less disease will be met with 
but until that time comes both canker and pod-rot niiist be controlled 
by spraying.* 
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Description of Plate IX. 


Cacao canJier. 1. — Canker produced in stem by inoculating a pod 
with Pliytoplitliora. In this case the disease did not spread to a great 
extent in the outer bark surrounding the cushion but extended down the 
stem in a narrow streak. 2. — Canker produced n stem by inoculating a 
pod with Phytophthora. In this case the bark surrounding the cushion 
was badly attacked by the disease. 3, — A cushion which has become dis- 
eased from an inoculated pod. The disease is running back both through 
the Bark and the wood. 

In order not to delay the publication of the Bulletin Plate IX, a 
coloured plate, which has not yet been received from the lithographers is 
omitted. Copies of this plate will be sent out later, and should be inserted 
■so as to face this page. 




The enclosed illustration is Plate IX of Bulletin 
65, Vol. IX, Department of Agriculture, Trinidad, 
and should be inserted in that number of the bulle- 
tin so as to face page 104 on which will be found 
the description. 

Sincerely, 

JAMES BIRCH RORER. 






iss»»ast 


Canker IN Cacao Stews and Cush jons produced er Inoculation 


Description of Plate X. 


Fig. 1. — A cacao pod showing the Phytophthora rot just begimaing at 
the point end. This was a natural infection. Fig. 2. — A cacao pod in 
which the rot began at the stem end. Fig# 3. — A cacao pod entirely rotted 
showing Phytophthora sporophores and mycelium on the surface. Pig. 4. — 
Two cacao pods entirely rotted and shrivelled. The surface is covered 
with saprophytic fungi. Fusarium sporodochia can be seen on the stems 
of both pods. 




Fig'. 3. A cacao pod com- 
pletely rotted, showing- Phyto- 
phthora fruiting on the surface. 


F IG. 4. T wo y oung c-acao pods completely 
rotted. 


Description of Plate XI. 


Fift. 1. — A cacao pod completely rotted. In tliis case the rot was pro« 
dnced by inoculating the pod with spores from a pure culture of Phytoph** 
thora. The inoculation was made on February 11, and the photograph was 
taken one month later. 

Fiu. 2.— A pod of Thedbronia pentagona^ the alligator cacao, in which 
the rot was produced by inoculation. Inoculation made on April 2, and 
the photograph taken on x\pril 2S. 

In both cases the disease had run back into the stem as is shown in 
Plate XV. The white masses on the surface of the pods consists of 
enormous quantities of spores of Phytophthora, as well as of various 
saprophytic fungi. 




Description of Plate XII. 


Two sections of cacao trees. The one on the right was inoculated on 
Pebruary 11 with a pure culture of Phytophthora obtained originally from 
a diseased pod. The section in the left shows check puncture made at the 
same time. The photograph was made on February 25. The darkened 
area of bark shows the effect of the inoculation. The small white pustules 
about the point of inoculation are sporodochia of Fusarium. 



PLATE XII 



Two sections of cacao trees, one showing check puncture, the other canker 
produced by inoculation. 




Description of Plat© XIII. 


Inoculated stem shown in Plate XII with the bark cut off at different 
depths. In Fig 1, a very thin layer of bark was cut off. This figure 
shows the eanlser spreading almost equally in all directions from the point 
of inoculation. The dark line of cork cambium which usually surrounds 
cankered areas is noticeable here. In Fig. 2, still more bark has been cut 
off. This shows the canker spreading longitudinally in the layers adjacent 
to the ■ cambium. 
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Description of Plat© XIV. 


Fig. 1, shows a small pod which shrivelled up and died as a result of 
the girdling of the stem by canker produced by inoculating the stem with 
Phytophthora. The point of inoculation is shown by a slight depression 
neai’ the lower part of the stem on side opposite to pod. Fig. 2, shows a 
pod, almost full grown which became rotted as a result of an inoculation 
made in the tree fc a point (shown by arrow) about 1^ inches above the 
cushion. Inoculatwn was made on February 11 with a pure culture of 
Phytophthora obta^ed originally from cankered bark. Photograph was 
taken on Feb. 25. ^he sporophores of Phytophthora can be seen on the 
diseased surface of the pod. Fig. 3, shows same stem with bark removed. 
Canker can be seen spreading in all directions from the point of inoculation. 



PLATE XIV. 



Fig. 3. Canker in stem 
and cushion produced by 
inoculation. 


Description of Plate XV. 


Both figures show canker in stem produced by inoculating; pods with 
pure cultures of Phytophthora. In Fig. 1, the arrow shows the point at 
which pod was attached to stem. In this case the disease ran back from 
thejpod into the stem, but did not spread much radially but ran longi- 
tudinally for some distance. In Fig. 2, the disease spread radially about 
the cushion in the outer bark. 




Canker in stem produced by 
inoculating a pod. 


Fig. 2. Canker in stem produced by 
inoculating a pod. 



Description of Plate XVI. 


Fig. 1. — One picking from 500 sprayed cacao trees. The large pile 
contains 1,204 sound pods, and the small pile 73 black” pods. Fig. 2. — 
One picking made at the same time from 500 adjacent unsprayed trees. 
The pile to the left contains 778 sound pods, and ^that to the right 262 
“black” pods. 




Fig. 2. Picking from 500 unsprayed trees. Black rotted fruit in pile to the right 






Description of Plate XVII, 


Miceoscopicj characters of the pod-rot and cauker fungus. — 1. A. 
vertical section through a portion of diseased pod showing sporophores of 
Phytophthora. 2. — Mature spores of Phytophthora showing different shapes 
and sizes. B . — A spore suspended in water showing contents beginning to 
divide into zoospores. 4. — Contents of a spore suspended in water escaping 
through opening at apex, 5. — Kidney-shaped zoospores. 6. — A zoospore 
which has lost its cilia and become spherical. 7. — Grerminating zoospores, 
8. — Two zoospores germinating within the mother spore wall. 9. — Spores 
germinating with a germ tube from the apex. 10. — Spore germinating with 
numerous germ tubes. 11. — Grerminating spore producing spores. 12. — > 
Besting spores within the rotted pod tissues. 13. — Single resting spore. 14 
— Oospore showing oogonium wall and antheridial branch. 
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Cover and Forage Crops” Suitable to Trinidad. 

BY 


E. B. Dickson. 


Cover crops are used to prevent injury and loss to soils and to 
^protect growing crops, and not for the products of the crops theni- 
selves. The term may be synonymous with green nianariiig crops, 
which are grown to enrich th^^ soil in organic matter, until they are 
turned under. 

The chief functions of cover crops are : — 

i. to prei^ent the washing away of the top soil, especially on 

steep hillsides, by tropical rainstorms ; 

ii. to retain the soluble plant food instead of allowing it to be 

washed out through the soil; 

iii. to do away with the expense of clean weeding or brushing, 

which is one of the heaviest bills the planter has to meet, 

by choking out grasses and other weeds. 

Very many crops are used as cover crops, and they may be either 
leguminjiis or belong to other families of plants. 

The folio wing cover plants are now being e..pei'Iui:Mitc-l with at 
the St. Clair Station: — 


1. Bengal beans 


... 1 plot. 

2. Velvet beans 


... 3 plots. 

y. Soy beans 


... 6 plots. 

■1. Gowpeas... 


... 2 plots. 

5. Beggar weed 


... 1 plot. 

6. Grotalaria .. 


... 2 plots. 

7. Indigo 


... 1 plot. 

8. Earthnuts 


... I'plot. 

9. Sweet l otatoes 


... 2 plots. 

10. Japanese clover 

..*• 

... 1 plot. 

11. Bokhara „ 


... 1 plot. 


Bur clover, (Medicago denticulata), woolly pyrol (Fhaseo- 
lus mungo), and other plants are to be added as soon as 
possible. 

At the present time Bengal beans, velvet beans, cowpeas, 
beggar weed and soy beans seem to be doing well. 

1.— Bengal Beans. 

The Bengal bean is one of the velvet beans, and was grown from 
•seed kindly supplied by Mr. Gilbert, of Caroni. It seems to be doing 
better at present than a variety imported from the United States. 

2,— Velvet Beans. — [Mumma UtiUs.) 

Some samples of Velvet beans from India and Mauritius sent by 
the courtesy of the United States Department of Agriculture, were 
only received a fevv days ago, and cannot at present be reported on. 

The velvet beau (of Florida, U.S.A.), grown from imported 
seed, is a twining plant growing up to 50 feet in length, branching, 
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smootli and rather slender. Leaves, large 4" x 3", trifoliate. Mowers 
large, produced in racemes from the axils of the leaves, and generally 
purple in colour. Pods 3 inches long, blunt, slightly constricted 
between the seeds when mature and covered with a thick coating of 
dark velvety hairs (from which the plant gets its name). Each pod 
contains 3 to 6 globular seeds, f — l-inch in diameter. 

The Florida bean is marked or splashed with dirty white Golour 
somewhat similar to the castor bean, while the Bengal bean is jet 
black in colour with a white hilnm, and the Mauritius and Indian 
varieties vary in colour, black white and splashed. 

Climate. -In recent years the velvet bean has become an 
important addition to the field crops of the Gulf Coast States in the 
United States of America, and is well adapted to the climatic coUt 
ditions of Trinidad and other tropical regions, reaching its maximum 
growth in climates with a very long growing season. 

Soil . — It is well adapted to any well drained soil, and producer 
great yields on land containing sufficient moisture. 

Flaniing.~~lt is planted in rows 4 feet apart; and 2 to 3 feet in 
the row. It soon covers the ground with a heavy mat of vines making 
a dense shade and choking all grasses. It is also an excellent pre- 
paration for sugar cane, Indian corn or cotton when fed on the land 
or used as a green manure. 

It makes excellent hay and should be cut for this purpose when 
pods are foi’med, but- before the bean begins to swell. 

Yield should be 10 tons of green material, or 3 to 4 tons of hay 
per acre at the end of the season, or 40 bushels of shelled beans. 

In the youth ern States of America the velvet bean is used in 
orange, peach and other orchards. On poor land it is well adapted 
for the purpose, but only a narrow space between the tree should be 
planted and vines sliould be kept from climbing into the trees. In 
Trinidad and Tobago it can be equally well grown on the rubber and 
cacao estates and should help to keep down weeds, thereby lessening 
the expense of clean-weeding, brushing, &c. As a soil renovator it 
has few equals. It is not attacked by root nematode worms, nor is it 
subject to disease, 

3.- — Soy Beans.*- Jiis^ida.) 

The soy beans now growing at St. Clair were imported from 
the United States of AmeriL'a. 

The varieties grown are Yellow Mammoth, Hollybrook Early,. 
Green, Brown and Black, 

The soy bean is a strong, erect growing annual plant, native to- 
China, Japan and Java, comparatively recently introduced into India 
and the United States of America. It is extensively cultivated in 
Bengal, Assam and Burma, and its cultivation in the United States 
is extending gradually. 

The plant reaches 2-3 ft, high with many branches, and may be 
early or late maturing. It is covered with rusty hairs. The foliage 
is heavy and very thick, branching close to the ground. 

The flowers are white to pink in colour and are borne in the 
axils of a single leaf. They produce 6— 10 pods, 2— 3^' long , 0011 1, a in- 
ing 1—4 seeds roundisli or oblong. The pods when ripe are dehiscent 
and expel the seed to some distance. 



124: 


Tlie root system consists of a tap-root connected with many lateral 
roots. 

Glimate and Soil . — The soils most suitable are light clays, loams 
and sands. The soy bean withstands drought well and is not injured 
by heavy rain. It can be grown wherever Indian corn does well. It 
will not make such good growth on poor soil as the cow pea. 

Tlaniing . — If for grain — seed should be planted in rows 24:''^“-36" 
apart, and seeds dropped every I'-S" in the row, depending on the 
variety. If for hay-rows 12^^-24:'' apart and seed thicker in row. 
The beans grow rapidly and as soon as they reach across the row they 
prevent the growth of weeds. 

Marmsiing. ~ If required for hay or grain, they must be cut 
when the lowest leaves turn yellow or after the pods are well formed, 
care being taken that these do not split. 

TfcZd.— The yield of grain is usually 12 to 20 bushels per acre- 
On poor soils the yield of soy beans will generally equal that of 
shelled corn. 

The usual yield of hay is 1^ to 2 tons per acre and of green 
material 6 to 10 tons. 

Uses . — Soy beans may be used as a grain crop, for hay or for 
green manuring or as a cover crop. The grain and hay may be fed 
to any animal. As a land renovator the largest varieties as yellow 
mammoth are best. 

The soy* bean is much used as human food in Japan, the beans 
being boiled and afterwards fermented. It contains a high percentage 
of protein and oil, and is now being imported into Great Britain 
where the oil is extracted for soap making, while the rf'sidual oil-cake 
makes excellent cattle food. This plant is relatively free from insect 
attacks, though at St. Clair nematodes are attacking the roots to a 
slight extent at present. 

4. — CowpEAS. — {Yigna catjang). 

The seed was imported from United States of America ; 2 varie- 
ties are being grown, one the Iron cowpea (which is resistant to 
nematode root worms and wilt disease), and the othei", the Wonderful 
or Unknown variety. 

The cowpea is a native of India, but was introduced into the West 
Indies in the latter part of the 17th century. It was cultivated on 
the mainland of America somewhat later. 

of importance in agriculture in India, China 
and the Southern States, U.S.A., but its cultivation might easily be 
■extended. 

The cowpea is an annual plant varying in habit; some varieties 
are erect and others trailing. It is not a true climber, as it has no 
tendrils ; leaves are trifoliate, flowers usually white or whitish 
purple. Pods generally of straw colour, sometimes purple or black, 
varying in length from 5 inches to 10 inches, and containing 
numerous edible seeds. 

Climate and Soil, -—■'The cowpea is native of a warm climate, 
^grows reasonably well on a great variety of soils, given sufficient 
temperature and not too much moisture. They require a w ell drained 
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warm soil, and may be grown on land too poor for cotton or maize. 
With excessive rainfall the yield of grain is decreased. 

FlanUng .---hi the United States of America cowpeas are most 
often drilled between the rows of maize at the last cultivationj when 
the rows are 4 feet apart, or they may be broadcasted before the last 
cultivation. When grown alone they are either drilled in rows 24 to 
36 inches apart or broadcasted. The latter requires more seed hut 
less labour. If the crop is intended for hay, the seed is drilled 
thicker than when intended for grain. Cowpeas and soy beans can 
be grown together satisfactorily. The hay of such a mixture is 
better than that of either crop alone. 

harvesting . — The proper time to cut cowpeas for hay is when 
most of the pods are full grown and many of them ripe. At this 
stage none of the best hay varieties have dropped their leaves. Those 
varieties of an upright habit of growth are best for hay as Whippor- 
will, Unknown and Iron cowpeas. 

In curing the hay, the cowpeas should be placed in small cocks 
or heaps, supported on small tressels or pyramids, to allow the air to 
circulate through them. 

If seed is required, the peas can be gathered by hand when ripe 
or the crop cut and then threshed. 

Yield . — Cowpeas will yield from 16 to 30 bushels of seed per 
acre, 9 to 12 tons of green vines per acre, and 1 to 3 tons of hay 
per acre. 

Uses . — In India it is grown for its seed and used as a pulse. 
The grain is eaten either as dour or split peas and the green pods 
are plucked while young and eaten as a vegetable- 

As a forage, green or dried, it is readily eaten by cattle and 
sheep, while the grain may be fed to all kinds of stock. 

In the United States of America, it is at the present time the 
most valuable legume for the entire cotton belt. It is specially 
valuable in that it improves land by the addition of vegetable matter 
and of nitrogen which it obtains from the air. 

In Louisiana, 3 crops of cane are taken, and the land in the 4th 
year is planted to cowpeas. The work stock are fed almost entirely on 
peavine hay or are grazed on cowpeas. This gives excellent results 
in succeeding cane crops. 

Diseases . — The cowpea is susceptible to cowpea wilt disease and 
nematode worms, to both of which the Iron variety is immune. 
This is well shown by 2 adjoining plots at St. Clair where the 
W onderful pea i» attacked by nematode worms, while the Iron is free 
from them. 

5.~Beggak weed or Florida Clover. — {Desmodium f ortmsnm.) 

The seed was imported from United States of America, The 
plot grown is doing well and this appears to be one of the most valua- 
ble crops*now being experimented with at St. Clair. 

It is a strong upright branched annual plant grown in Florida, 
(U S.A.) for hay, forage or cover crop. It reaches a height of 4 to 6 
feet. The seeds are small, yellowish, flattened, resembling red clover. 
It is closely related to Japan clover, but is much larger and its pods 
are many jointed. It is native to the West Indies, Jaiaaica and 



126 


Florida, U.S.A. It belongs to the same genus as the wild Trinidad, 
plant known as Consins,” common all over this Island. Florida 
Beggar weed is the only cultivated plant of the genus. 

Climate and Soil. It is a tropical or sub-tropical plant and likes- 
rich, moist sandy soils. 

Flaniing. — 10-12 lbs. seed per acre if broadcasted are required 
or 5 to 6 lbs. if grown for seed. If sown thinly it becomes woody 
and is of little use for hay or as a cover plant. The seed must not be 
buried deeply, and if planted during the rainy season need not be 
covered at all. It reseeds itself without fail, when once established, 
unless seed development is prevented by too frequent cutting. 

Harvesting. — If cut for hay, this should be when plants begin to 
flower, at say 3 to 4 feet high. After two cuttings it should be allowed 
to mature seed for the next crop. 

Yield. — One to two tons of hay per acre for each cutting. The 
haj is easily cured. 

ZTses.—'As a cover crop for orchards, cacao and rubber plantation 
it has no superior. It grows well, gathers nitrogen from the air and 
i s not attacked hy nematode worms. 

As forage it is relished by all stock. It is rich in protein, of 
about same value as red clover, 

6.- Crotalaria. 

Two species of Crotalaria are grown at the Experiment Station 
for purpose of seed production, as well as for cover crop experiments. 
These are C, striata and C. verrucosa. The former is a woody 
shrub with stiff spreading branches and grows to a height of some 8- 
feet and is therefore unsuitable as a cover crop. 

C. verrucosa is a much smaller plant, growing 3 to 4 feet high. 
It is not woody and should make an excellent cover plant. The pods 
of C. Btriata are about inches long, and black or dark brown in 
colour, containing about 30 to 40 seeds of a pale cinnamon brown 
colour, while those of 0. verrucosa contain about 6 to 10 seeds of a 
larger size of a pale yellow brown colour. 

7. — Wild Indigo. — (Indigofera truxillensis,} 

The seed was obtained in Tobago and has only lately been sown. 
This plant j^ro'ws 3 to 4 feet high and seems suitable for use as a 
cover or green manuring crop, though its lack of dense foliage makes 
it inferior to cowpeas and velvet beans for thispurpose. 

8.— Earthnuts .' — (AracMs Jiypogea.) 

This plant is also known as peanut, groundpea, pindar or 
goober. The seed was obtained locan3\ It is extensively cultivated 
in the United States of America, West Africa and West Indies. 

It is supposed that earthnuts were introduced into the United 
States of America from Africa bjr means ol the slave ships, as these 
nuts” were largely used as food for the slaves during the voyage, 
hut several allied species of plant are natives of Brazil, so that South 
America may also claim to be the natural habitat. The product is 
not really a nut but a ripened pod with edible seeds, of a plant like 
: the pea. 
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The peanut is an annual of one foot or more in height, more or 
less creeping in habit. The leaves have two pairs of leaflets and no 
tendril. The male flower is showy, but the female flower is hidden, 
and more or less cdustered, in the axils of the leaves. After pollina- 
tion, the short thick stem which supports the lower portion of the 
flower elongates, and the sharp pointed ovary is thrust down into the 
soil, where the pod develops. If the ovary does not enter the soil, no 
pod is formed. 

There are 2 main tj^pes, one which furnishes the peanut of com- 
merce, requiring a long season, and the Spanish peanut wdiich matures 
in about 3 months, d'he pods of the latter are smaller, and the seeds 
fewer and smaller. This is one of the most valuable fodder plants 
suited to warm climates. 

The Spanish peanut is the one usually grown for forage. Peanut 
cultivation has recently increased to a remarkable degree in India and 
West Africa. The peanuts are chiefly exported to France. 

Climate and Soil.- -The soils best suited are sands or sandy loams. 
This plant will thrive on any soil except low wet lands. The climatic 
conditions required are. along growing season, plenty of snnshiiie and 
a high temperature without too much rain during the growing season. 

Flaniing . — The seed should be shelled before planting. If 
unshellcd seed is planted, a poor stand may result from empty pods, 
and it germinates more slowly. 

The rows are generally 30 in. to 36 in. apart, and plants 6 to 12 
inches in the rows, depending on the variety and soil fertility. 

About ^ bushel of seed is required per acre, (shelled peas). 

Harvesting , — When required for hay the vines are pulled when 
the pods are half formed and made into hay in the same way as cow 
].)eas. The yellowing of the vines during the latter part of the season, 
indicates the ripening of the peas. If digging is too long deferred, 
the first formed peas are likely to start growing, especially if there is 
much rainy weather at that time. After digging, the vines are placed 
round a central stake to cure, as soon as the leaves are thoroughly 
free from surface moisture. After picking the pods from the vines, 
they should be spread until thoroughly dry, and then put into bags. 

The peannt vine is of great feeding value, similar to clover hay, 
wh-ere it has been carefully liandL d during the curing process. 

Yield . — The yield ranges from 40 to 60 bushels peas, and two 
tons of hay per acre. The bushel weight varies from 22 lbs. to 28 lbs., 
the Spanish giving the greatest weight. 

Uses . — It is nnich used for human food when roasted or salted, 
and also in the form of peanut butter. The peas are also crushed 
and the oil extracted and the residual cake used for stock feed. The 
best conimercial nuts yield 42 per cent, to 50 p)er cent, of oil. The 
residual cake has as high a feeding value as cotton seed meal. The 
hay is also a valuable forage. The broken peas are used for fattening 
pigs, which may be turned into a field of peanuts to dig them for 
tliemselves. The vines form a fair cover crop, and gi’een manuring 
material. 

Diseases. -This plant is very free from disease and very few 
insects attack it. Plants may be sometimes destroyed by cutworms, 
and the nuts damaged by weevils if kept long after shelling. 
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9. Sweet Potato. — (Ipowoea hatatas.) 

Tlie sweet potato is an edible tuberous root, probably a native of 
tbe West India and Central America. It is much grown in the 
Islands of the Pacific, especially the Philippines. 

Climate and Soil' -‘A long growing period, with warm nights, 
plenty of sun and moderate rainfall are required. It likes a warm, 
well *^drained, sandy or sandy loam soil. It will groAv on soils too 
poor for the production of many other crops. 

Planting . — The crop ma,y be propagated by cuttings or by sets 
taken either from the potatoes themselves or from growing vines. 
The plant may be grown on the level from 24 inches to dO inches 
apart in each direction, or on ridges r36 inches to 42 inches apart 
and the plants 14 inches to 18 inches apart in the row. An acre of 
good land will support about 10,000 plants 

Harvesting . — As sweet potatoes ripen, the vines show a slight 
tinge of yellow when ready for digging. For harvesting a large 
acreage, a sweet potato digger, or plough, fitted with two sharp 
rolling cutters, which cut the vines ahead of the plough, is used. 
Instead of an ordinary mould board, a number of rods slanting back- 
wards from tbe share are used, to separate the potatoes from the soil. 
The drier the soil at the time of harvesting, the easier will be the 
harvesting and cleaning of the potatoes. They should not be exposed 
to hot sun or lie out all night. A dry atmosphere is required lor 
storage. They may be placed in crates in some dry, well ventilated 
loft or kitchen. Care should be taken not to bruise the potatoes in 
digging and handling. 

Yield . — From IQD bushels of tubers on poor land to 300 bushels 
on good rich soil, is the usual crop. 

Uses . — The sweet potato is chiefly used for the table, and the 
demand for it is increasing. The vines if cured make a medium hay 
for cattle feeding ; in the green state Their value is small. The tubers 
if sliced may be fed to cattle ; and hogs will root out the potatoes 
for themselves, thus saving cost of digging, if turned into the field. 
By combining peanuts and sweet potatoes in the proportions of 1 to 3 
a splendid stock food is produced. 

As a cover crop, the sweet potato may be used, but as it is not a 
leguminous crop it is far from being a soil improver. For best 
returns very heavy dressings of manure are required. The vines if 
forked in decay completely, thus adding very little humus, and 
continuous cropping results in very decreased yields. 

Sweet potatoes contain about 20 per cent, to 24 per cent, of 
starch and sugar, Alchohol has been prepared from them, but so far 
the process has not been carried beyond the experimental stage. 
Starch has also been prepared on a small scale in the United States. 

I)iseases.‘~-Tili^ crop is fairly free from insect attacks, though 
cutworms and the sweet potato borer, cause some injury in the 
United States of America From fungous diseases, the greatest loss 
occurs during storage, but black-rot may effect the crop at any time. 
A rotation of crops is the best preventive against disease. 



129 


10,— Japan OiOYm'^i^Lespedezci striata). 

Tlie seed grown was imjiorted from United States of America, 
This plot luid to be resown so that nothing can be said as to its 
value at present. 

This plant is supposed to have been accidentally introduced into 
the Southern States from Eastern Asia about 50 years ago, and has 
spread rapidly. 

It is an annual leguminous forage plant with stems much 
branched, reaching a height of 20 inches to 80 inches on good soil. 
The flowers appear singly in the axils of the leaf, pink or purple in 
colour. The leaves have three leaflets. The pod is small, and is 
divided hy one or more joints. The seed is sold commercially in 
the pod. 

Climate and Soil. -It is well adapted to tropical and subtropical 
countries, as it requires warmth and a long growling season. It pre- 
fers a moist but not we-lsituation. It will grow on the poorest soil, 
but does best on ricb calcareous lands. It spreads rapidly, and 
jorevents Avashing of the soil, and on thin soils it grows prostate, 
forming a dense growth. In sandy land during drought it suspends 
growth. 

Planting . — It is broadcasted during the rainy season at the rate 
of U3 to 20 lbs. per acre. 

Harvesting . — The plants should be cut for hay when in full 
bloom. If seed is required the crop should be left until most of the 
seeds are ripe. If a permanent stand is required it will re-seed 
itself, year after year, which makes it a very economical cover crop. 

Yield , — It gives 1 to tons hay per acre. 

27st;.s. — It can be used for hay, pasturage, green manuring or as 
a cover crop. 

The feeding value is fair but less than cowpeas. Stock must 
liDwuiver acquire a taste for it. 

It is a valuable soil renovator, as it is a leguminous crop and the 
roots strike deeply intf» the ground, thus aerating the soil. It forms 
a vigorous growth, crowding out grasses and other weeds. It is not 
troublesome on cultivated land. 

Diseases . — It appears to be free from the attacks of insects and 
fungi. 

11. Bokhara or Sweet Clover. — {Melilutus alha.) 

The seed sown at St. Clair was imported from United States of 
America. This is a biennial leguminous plant, grown in the Southern 
States of America as a green manuring crop, and found occurring 
there as a weed. 

The Melilotus is an erect branching plant three feet or more in 
height with trifoliate leaves and small white flowers in racemes. It 
resembles alfalfa or lucerne (Medicago sativa) until it begins to 
flower, It rarely flowers the first year. It has a bitter taste, but a 
pleasant odour when bruised. 

Climate and SoiL — It will grow on thin shallow soils which are 
in a poor state of cultivation, hut does best on soils containing 
an abundance of lime. It should not be grown on soils capable 
of producing good yields of cowpeas, velvet beans, etc. The Cjiinate 
of the West Indies should be quite suitable for its growth, but as the 
seed has only been recently planted no data are at present available. 
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Planting . — The seed should be sown broadcast at the rate of half 
a bushel per acre. 

Earvesting^—The crop should be cut for hay when about 18 
inches high. On poor land it will not be worth cutting the first 
year, but on rich soil two cuttings may be obtainexh Two or three 
cuttings may be taken the second year. 

TieId.-—On rich soils it will give 1 to 2 tons of hay per acre in 
the first year from 2 cuttings ; and 2 to 4 tons of liay the, 2nd year, 
from 2 or 3 cuttings. 

It is chiefly valuable for green manure and as a cover crop. 
On account of its bitter taste stock do not eat it readily. 

As a green manure it is of great value as the tap roots descend 
deeply and aerate the soil, and wdien the crop is forked in a large 
amount of plant food is available for succeeding crops. 

Eiseases . — This clover is but seldom attacked by insects and 
fungi. 

12. — Bue Cloyee. — {Medicago denticiilaia.) 

Seed of this clover will be obtained shortly from the United 
States of America and planted in one of the experimental plots at St. 
Clair. It is a native of the Mediterranean region and w^as introduced 
into the United States of America, where it is now widely distributed. 
It is an annual plant having twisted pods, the edges of which are 
armed with a row' of barbed prickles. It somewdiat resembles alfalfa, 
but is of a more spreading habit 

Clmaie and Soil . — It flourishes best along coast lands where 
there is abundant rain and should be well suited to the West Indies. 
It •thrives on any land with sufficient rainfall to germinate the seeds, 
and withstands drought and heat. 

Planting . — It is sown at the rate of 15 lbs. of clean seed per 
acre. The pods or burs left on the ground will gerniiaate without 
trouble. 

Uses. — It is only used for pasturage and as a cover crop. It is 
of no value as hay. As a pasture rrop it is generally grown in con- 
nection with Bermuda grass {Cynodon dactylon) so common on 
savannahs, &c., in Trinidad. It is not so nutritious or palatable as 
alfalfa, but is eaten well by stock, which fatten on the burs or pods. 

As a cover crop it is very valuable as it continually reseeds 
itself, after being once established, and it may be also forked in as a 
green manure. For orchards it is recommended as being supei’ior to 
cowpeas, as it requires less plant food. 

Where the crops mentioned in this paper are grown for seed or 
hay the seed should be sown from October to December, so that the 
crop may be fit to harvest for either of these purposes during the 
dry season. 

As it is unknown whether the bacteria necessary for the best 
growth of many of these leguminous plants are present in Trinidad 
soils, planters are advised not to sow large areas of any of these 
crops until further trials have been made by the Agrieultural 
'Bepartment. . 

In an article, Number CCCXI, in the Kew' Bulletin of 1893, 
entitled ‘‘ Cacao growing in Grenada,” the following account given 
by Bev. J. W, Branch of one of his practices may be of interest: — 
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I find that it pays me better to keep a portion of my knd in 
cane cultivation or some other fodder, not from the profit to be derived 
from sugar, but because it enables me to feed my stock ; without this 
I could get no manure, and without manure I could get no cacao. I 
look upon my stock therefore as part of my working capital but people 
here, (Grenada), seem entirely to forget this. I very ofton hear 
people speaking of the hard work they are having to get their planta- 
tion covered in’’ as they call it, but if they know what 1 know, 
they would find it more to their interest to keep one-fifth of their 
plantation in pasture lands and fields of fodder plants, and to keep 
several head of stock to fertilise the other four-fifths,” 

In these notes many references have been made to the Southern 
States of America. The climate of certain of these States, e.g.^ 
Florida, Georgia, Mississippi and Louisiana is not dissimilar from that 
of Trinidad during the Spring and Summer months, the same damp 
heat prevailing. While frost occurs in the States during the winter 
months, the Summer temperature ranges higher; the rainfall is ab ait 
the same as in Trinidad. 

It is hoped that in the next copy of the Failletiu, photographs of 
the forage crops at St. Clair, and of similar fields in the United States 
of America, will be published. 

In the preparation of this article the following works on agricul- 
ture have been consulted, and they should be referred to for further 
information on the various crops dealt with in this paper: — 

Bailey’s Cyclopedia of American Agriculture. 

Hunt’s Forage a,nd Fibre Crops in America. 

Bulletins of United States Department of ^Agriculture. 

Division of Agrostology — Bulletin 2 — Fodder and Forage Plants. 

Farmers’ Bulletins : — 

102, Southern Forage Plants. 

318, Uowpeas. 

324, Sweet Potatoes. 

356, Peanuts. 

372, Soy Beans. 

Tennessee Agricultural Experiment Station, Bulletin Vol, XI of 1893, 
Nos. 2, 3, and 4, Grasses and Forage Plants. 
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Oarap Oil 

BY 

C. I-lAiiOLD Weight. B.A. (Cantab.), F.I.C., F.G.S. 


‘'Camp Oil” or Crab Oil” (Fr. Hnile Carape\ is obtained 
from the seeds of the “Carap,” “ Crappo ” or “Crab-wood” tree, 
Carapa guianensis, AnbL, a native of the West Indies and Central 
America, 

The oil is prepared here for local consumption by very primitive 
methods. According to de Vertenil [Trinidad, London, 1858, 
p. 272) : ‘‘ The seeds are gathered in June and July, boiled for six 
hours, then laid in heaps for eight or ten days, during which time 
they undergo a sort of fermentation ; they are then broken, and the 
pulp they contain caretully taken out and kneaded into lumps of 
thick paste, each about 15 pounds. This paste ivS laid on boards 
slightly incurvated and inclined, and placed in a sheltered place, 
when the oil oozes through the mass, and runs into a vessel placed 
for its r'^ception. The paste is carefully remoulded every morning 
and evening, so as to favour the disengagement of the oil. After 12 
days, boiling "water is poured on the mass, and a fresh quantity of oil 
of inferior quality is thereby obtained ” At the ordinary tempera- 
ture here it is a clear yellow oil "with a faint vegetable odour and an 
intensely bitter taste. This latter character precludes its use as an 
edible oil, though it is used locally for many other purposes. “ It is 
used as an embrocation against rheixmatism. It is also the best 
remedy for the destruction of ticks which attack domestic animals ” 
(de Vertenil, The Agricultural Record, Trinidad, August, 1899, 
p. 17). “The oil has considerable reqoiitatioii as a liniment for 
dressing wounds on horses and cattle.” [Bulletin of Misiudlniieous 
Information, Trinidad, No. 27). According to Spoil’s Encyclopedia, 
“ the excessive bitterness of the oil repels all insects, and it is there- 
fore used for anointing, and for preserving wood For 

the application to timber, the oil is mixed with pigments or tar.” I 
am also informed that it is used as a hair-oil. It is stated to be used 
as a lubricant, but it would not be suitable for this purpose on 
account of its high acidity. [See analyses). It is however well 
suited for the manufacture of soap, and it is in this direction that its 
future possibilities lie. 

The Oarap tree is new being planted in the colony to a consider- 
able extent for the sake of its -wood, but it -would, I think, be worth 
the planter’s while to see if it would not pay to collect the seed for 
export. I am not advocating the planting of Carap trees for the sake 
of the seeds, hut only pointing out that the seeds have some com- 
mercial value, "which perhaps is not generally known. Nowadays 
there is a tendency for the price of many oils used in soapmaking to 
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rise, owing to ^the demand exceeding the supply. The deiicieiiey is 
marie up b_7 using other less known oils. In this way new industries 
have been created, as witness the case of palm oil ; this oil originally 
prepared by the natives of the West Coast of Africa for their own 
use is now extensively used in the manufacture of soap. 

Whether it would pay to collect and export the seeds remains to 
be seen. The oil from another species of Carapa, G. grandiflora, 
Sprague from Uganda is stated by Lewkowdtscli (Analy^it, YoL xxxiii, 
No. 386, p. 184) to be worth £24 to £25 per ton. The value of the 
seeds depends on the use that can be made of the press-cake. 
The seeds of the Oarap species are all intensely bitter and the press- 
cake could therefore only be used as manure. If so, its value, 
according to Lewkowitsch, would be £2 per ton, and the kernels 
would be worth £5 to £6 per ton These figures, of course, only 
apply to G, grandiflora; unfortuuately I harue not similar details 
with regard to 0. giiianensis» 

A small sample of Carap oil was sent to the Imperial Institute 
by Mr. Henry Caracciolo, of St. Joseph, and was foi'warded for 
chemical examination to Mr. W. H. Deering, Principal Assistant 
Chemist of the War Department {Lnjyeriallnstitute, TeelmicalTiepoid^ 
m>d Scientific Fapers, 1903, p. 135). Deering’s analytical results are 
given in Column I in Table on p. . In Columns II and HI are 
given the constants of two Carap oils I have analysed here ; both 
samples were purchased locally, and are presumably the oil from 
C. giu'cinensis. 

The oil from G, grandiflora, has been examined by Lewkowitsch 
(Analyst, Yol. XXXIII, No. 38S, p. 184). The oil was prepared 
from a consignment of nuts sent from Uganda by Mr. Dawe of the 
Forestry Service. The good kernels contained 30‘26 per cent, of oil, 
and wei'e pressed in a hydraulic press at a pressure of 150 atmos- 
pheres. The cold pressed oil and the hot pressed oil were examined 
separately and the results are given in the paper. ‘‘ The colour of 
the cold pressed oil w^as almost white, with a tinge of pale yellow. 
At the ordinary temperature it solidifies. The hot pressed oil is 
much darker in colour and remains solid at the ordinary temperatiire.” 

Lewkowitsch (Analyst, Yol. XXXIY, No. 394, p, 10) has also 
examined the oil from C. procera, D.C. ; the seeds being obtained 
from Sierra Leone. The sound kernels yielded by extraction with 
ether 57'26 per cent, of oil; while the yield of oil by cold and hot 
extraction at a pressure of 150 atmospheres was 46 7 per cent. In 
the paper are given the analytical data for both the cold and hot 
pressed oils. 

The oils from all the species of Garapa seem to be extremely 
bitter. The oils examined by Lewkowitsch resemble the Carap oils 
examined by Deering and myself in general characters. The chief 
difference lies in the iodine value. Judging from the meagre data 
available the iodine value of the oils from (7. grandiflora and U. 
procera seems to be higher than that of the oil from G. gnianensis, 
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Specific Gravity at ™ 

I. 

II. 

III. 

... 

0-9149 


Specific Gravity at ’ 

0-9225 

0-92493 

0-92111 

Acid Value 

22-6 

27-5 

19-4 

Saponification Value 

195-6 

197-2 

196-1 

Iodine Value 

651 

67-7 

58-5 

Reichert Meissl Value 

2-23 

3-8 

3-6 

Tins aponifi able matter 

... 

... 

1-16 


1. Calculated by Lewkowitscli from the bromine value 41. 

2. Calculated by Lewkowitsch from Deering’s analytical data. 

3. Calculated from Specific Gravity at tlie author’s method 


{Jour7i. Soc. Chern. Ind., Vol. XXVI, 1907, p.513.) 
4. Calculated from Specific Gravity at 2 7‘6°C . _ 

15-5 


0‘9133 by the author’s method 


(Zdc. cit) 


Since writing tlie above I have come across an article in The 
BiiUetin of the Tm 2 ')erial Institute, Vol. YI, 190S, No. 4. After 
referring to Lewkowitsch’s analyses of the oils from C. grandiflora 
and 0. procera, mentioned above, it is stated that “the value of the 

kernels would depend on their richness in oil. The 

oil content can be considerably enhanced by drying the kernels in the 
sun before shipment, and this will also render them less liable to 
become mouldy during transit. It should be understood that the 
nuts should be decorticated before shipment, as the kernels only 
would be readily saleable here.” — (p. 364.) 
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Notes on some Insect Enemies in Tobago 

BY 

P. L. Guppy. 


In connection with niy recent visit to Tobago (14th to 24th 
February), I made the following notes on some insect pests which 
came under my observation : — 

Adel'jplii and Concordia were visited about 3 miles from Scarboro’, 
where the young Cacao and Castilloa appeared quite free from any 
pests, except for ‘"parasol” ants which here as elsewhere, appear to 
give a good deal of trouble in Tobago. 

Cotton Statnee. 

The cotton stainer was ver}^ abundant, at the well known cotton 
plantation of Mr. Thos. Thornton at the Grange, Western end of 
Tobago, and would have done much serious damage if not kept in 
check by the persistent daily efforts of Mr. Thornton who was kind 
enough to show me round both cotton and tobacco fields. On the 
former there were boys at work collecting stainers in large calabashes 
half filled with crude petroleum into which the}^ shook the bugs. 
This process has been going on for months past and still they 
appear in great numbers, though I am glad to .say, by this, and 
several other methods, Mr. Thornton has managed to keep them 
within bounds. 

In the course of our discussion on the subject of this pest we 
considered the practicability of adopting one or two additional methods 
of trealrnent for keeping them in check. 

Mr. Thornton has not only used the methods best adapted to 
local conditions, but has also introduced ingenious ideas of his own 
from time to time, and we hope the results of these additional 
experiments will be satisfactory. 

Tobacco Hoen Wobsi. 

The tobacco field looked splendid and the cultivation was as 
clean as tobacco cultivations should be. There was only one pest to 
be accounted for here, and that w'as the “horn worm” which grows 
to a large siije, about 3^ inches. As I walked along the rows of 
plants, which had all been topped, eggs and young larvic, or both were 
frequently found. Mostly^ a single egg is laid on the undei\side of 
each leaf, the lower leaves being selected, not the younger ones at 
the top. The eggs are oval in shape, translucent, shiny, pale green, 
and can be easily detected as soon as the eye is trained to look for 
them, so that it is possible to have them removed before they hatch. 
These “horn worms” may be found at all times of the year from 
my experience in Trinidad. In this field they were found in all 
stages from the egg to a few almost full grown caterpillars that had 
escaped detection by the searchers. This caterpillar or “worm” is 
pale green vrith 7 oblique white lateral lines, commencing at the 4th 
segment, and the seventh ending at the base of the tail or "" horn ” 
which is pink. Spiracles black. They feed from the underside of 
the leaves, at first by eating holes, or at the edge, when they become 
larger the entire leaves are consumed. The large caterpillar may 
he seen on the midrib of a leaf from which it feeds as far as it can 
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reacli on either side, as on account of its weight at this stage, anj 
other portion of the leaf would drooj:) and not afford a convenient 
footing. When alarmed they assume a sphinx-like attitude and 
rernain inotionless. Ti ey burrow under the soil when full fed to 
turn no chrysalids. These caterpillars have been successfully checked 
by growing from seed and planting out with the tobacco an occasional 
plant of Datura sp. or ‘"wild tobacco/' of which we have one well 
known as “ Belle de nuit," with large pendant, trumpet shaped white 
flowers. Drops of poisoned honey or sirup placed within the flower 
wnii attract and kill the dusk -dying moths in numbers before they lay 
their eirgs. Oobalt is recommended as having been effectively used 
for poisoning the moths in the Philippines by G. E. Kesom, Director 
of Agriculture there. 

It is only by carefully searching each plant and rernfjving the 
eggs and worms by hand that is perfectly certain of results, and this 
should be done at least twuce a week. 

A useful frf-nd of the planters is a small parasitic fly which 
lays its eggs on the horn worm — these eggs produce small maggots 
which live inside the worm and wdien full grown they come to the 
surface and spin w-hite cocoons outside the body in a thick cluster 
and look like cotton wool. Worms with these cocoons have already 
done all the damage they can do, and should not be killed, as the 
parasites might be destroyed before hatcliing, they should be left 
alone so that the flies might emerge and attack other worms. 

Tobacco Bun Worm. 

I did not find any trace of the ‘‘bud-worm,” wbicb is such a 
pest in Trinidad, and which on our plot at St Clair has played havoc 
with the young leaves at the top of every plant. Experiments are 
now being carried on for effectually dealing with this pest under 
local conditions, and I hope it will be kept out of Tobago. 

Coconut Blight. 

At King's Bay Mr. Eeid took me around and shewed me coco- 
nut trees affected by ‘‘ blight.” This disease appears here and 
there among the healthy trees and certainly gives cause for alarm lest 
it should spread more rapidly at some favounUde season. So far it 
seems to attack only the trees between 4 and 6 years old, the lower 
branches gradually dying off first, the crown of the tree remaining 
healthy to the last. One of the trees that was too far gone to treat 
by “''firing ” was cut dowm for my observation and .several “gru-gru” 
■worms were, found in all stages, and a few beetles had got into the 
tunnels made by the ■worms. It would seem that the beetles come to 
lay their eggs after the trees are affected w'itli disease, and I should 
think that they would merely hasten the decay of the trees and are 
not the primary cause of their destruction, nor is it through their 
agency that the disease is caused. There seems to be little doubt 
that tills trouble arises from a leaf fungus and “ firing ” the trees 
seems effective in many instances if taken in time. Mr. Eeid has 
taken every precaution and care in his methods of cultivation so that 
he naturally feels very mystified at the appearance of this disease 
among his healthy young trees. Fortunately so far there have not 
been many trees attacked. 

On my ivay back from Eoxboro to Scarboro I stopped and 
examined some coconut trees at Studleigh Park that grew near the 
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sea beaclij among tliem was a batch of three close together that had 
died of the blight/’ and as their leaves would overhang and touch 
one another when alive, it seems that there is danger in neglecting 
infected trees, especially where the trees are planted closely. The 
trees surrounding these three diseased ones were some way off and 
all quite healthy, I have obsei'ved that there is a tendency for 2 or 
3 trees close together to he infected, although it often happens that a 
solitary one in the midst of healthy surroundings shows signs of 
disease, however as this is now being investigated by the Mycologist, 
Avho is dealing with a similar complaint in Trinidad, his I’ecommen- 
dations will he given as soon as his investigations are completed. 

Castillo A Blight. 

At Eoxborongh Castilloa trees between 2 and 4 feet high were 
pointed out which had suffered from the attacks of the Akee ” 
fringed scale { Aster olecmiwn piistulans Clcll.) which is common in 
Jamaica, and is fairly prevalent in many places in Trinidad. They 
are very thickly packed together around the tops of the young trees, 
small round scales, about the size and shape of a pin’s head, greenish 
yellow with a pink fringe, they are found not on the leaves, but on 
the twigs and stems. It is quite a pernicious species. The tops of 
these young trees infested with this scale, had died off completely 
and a fresh side shoot was thrown out, which was also attacked in 
some instances and died off as well. Castilloa plants of this size are 
easil}^ replaced, so it woidd be as well to cut down and burn, the 
trees thus affected, or cut away the portion covered with scales, 
and spray the rest of the plant as a preventive against the spread of 
this pest. 

Spray with 1 lb. lime-sulphur to 20 gallons water. 

Cocoa Thiups. 

At some places I visited there were traces of Thrips on Cacao 
trees, and in the same way as in Trinidad, they are to be found on 
the cashew trees, but only in small numbers so far as I could ascer- 
tain. Both cacao and rubber looked healthy, and as in other places 
in Tobago, were planted together and doing well. Here and else- 
where information was required as to the best method of tapping 
rubber trees, and at the high prices ruling for the product, it was 
thought that even the lives of the trees might be sacrificed if all the 
latex could be obtained. 

Tobacco Flea Beetle. 

At Belmont in a tobac o field recently planted out the. idea 
be(3tle” was very plentiful. This is well knowm as one of the worst 
pests of the tobacco planter. The ‘‘flea” beetle is very small and 
black, almost microscopical in size, it has powerful hind legs which 
enable it to skip away somewhat like a flea. These beetles are 
generally more active in the mornings and afternoons, and eat 
numerons siiiall holes in the leaves. Clean cultivation is absolutely 
necessary, and all grass and plants around the fields should be cleared 
awa 3 ^ especially solanums, (Egg-plant), tomatoes, sweet-potatoes and 
sucb like, Arsenate of Lead had been proved very effective in check- 
ing this pest, and is best used in the seed-bed in strong proportions, 
8 to 10 lbs. to oO gallons of Avater. In the fields it should not be 
used stronger than 4 lbs. to 50 gallons of water. 



138 


The plants should not be sprayed within two weeks of harvest- 
ings so that the traces of arsenate of lead left on the leaves might 
disappear. 

In an interview with Mr. Cheeks (who is now making cigars and 
cigarettes, &c.V. on bis experiences in tobacco growing, he informed 
me that he had destroyed large quantities of beetles by moans of a 
hon-fire at night, swarms of them had settled on his tobacco plants 
and being attracted by the blaze, flew into the flames. These may be 
the same species that were reported from various places as having 
eaten up all the mango floAvers last season, and appear at certain times 
in vast numbers for a couple of nights and then disappear again for 
months. I was unable to obtain any specimens of these, but hope 
that tlicir next appearance will be recorded and specimens forwarded 
with data. 

Mealy Bugs, 

Mr. Drysdale near the “Fort” reported that his cassava was 
suffering from “ blight/’ so I visited bis plantation and found a very 
prevalent “mealy-bug” cultivated by ants, bad attacked the roots 
of the young plants and stopped their growth. He was recommended 
to “lime” his soil and change his crop for a ccuple of years, and 
then replant from healthy stock obtained elsewhere. 

Figures of the pests treated in this report, with sjoecific articles 
dealing with each, will appear from time to time in the Bulletin. 

Thrips may one day become troublesome in Tobago, and a full 
and detailed account is being prepared by Mr. Uricli, the Entomolo- 
gist, with illustrations, showing the nature of the damage done by 
this minute insect pest, w-itli preventive and remedial measures 
recommended. 

Bnmmary of Preventive and Remedial measures 
recommended. 

Cotton. 

Cotton is in very good hands at present, Mr. Thornton’s 
systematic and careful methods of cultivation are exemplary. His 
preventive and remedial measures are as effective as it is possible to 
devise under the circumstances. 

The cultivation of cotton . by small proprietors, -vvithout a 
thorough and competent knowledge of dealing W'ith the pests that 
attack it, might I am inclined to tdiink be a source of danger to the 
intelligent cultivator as providing a place of incubation and refuge 
for both, diseases and pests. 

Tobacco ''Horn” Worm. 

All natural food plants, such as pepper ( Capsicum) , Siud. tomatoes 
should not be grown near the tobacco field. Look for the eggs, the 
eye can be trained to detect them. Handpicking as often as possible 
not less than twice a week, and traps such as poisoned flowei’s of the 
datura plants (wild tobacco) to kill the dusk-flying moths. If the 
worms become too numerous arsenate of lead may be used for spray- 
ing, 4 lbs. to 50 gallons water. Three sprayings should be sufficient. 
When the soil is being turned up, during the process of cultivation 
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after tlie crop has been harvested, the chrysalids may be found near 
the surface, as the worms go underground to transform, near the 
roots of the jjlants. 

Tobacco Flea Beetle 

This terrible little pest requires early and drastic treatment and 
spraying set?.ms the only efficient remedy. Clean cultivation is 
absolutely necessary, grass and solan urns (egg-plants), and all bush 
surrounding field must be destroyed. In the seed-beds use 8 to 10 
lbs. of arsenate of lead to 50 gallons water, in the fields not stronger 
than 4 lbs. to 50 gallons. This remedy has been proved quite safe 
if two weeks is allowed between the linal spraying and the harvesting 
of the tobacco, but it is best used in strong propoctions in the seed- 
bed as a preventive and of eoitrse all traces would be removed 
when used at this early period. If heavy rains fall after spraying 
all traces will be removed much sooner, and it may be necessary to 
spray again if the plants are young and this pest still appears. 

Coconut Blight. 

This disease is now being investigated by the Mycologist, who is 
dealing with a similar trouble in Trinidad. 

Castilloa Blight. 

The 3 ^oung trees affected should at once he treated, either by 
cutting down and burning as a drastic rmiiedy, or cut away the top 
and spray the balance of the plant as a preventive against the spread 
of this pernicious scale insect. Spray with 1 lb. lime sulphur to 20 
gallons water. 

Cassava Blight or '-Mealy Bug.” 

A. change of crop is recommended, and a selection, whs-ii replant- 
ing, of fresh and healthy stock. Liming the soil Avill do good after 
the crop is harvested. Continued replanting from diseased stock is 
often the cause of ‘'blight” troubles. 

Additional Notes. 

Bats are much complained of as attacking both cocoa and coco- 
nuts — and rat virus is being used at King's Bay I understand with 
some success. The destruction of snakes, owing to the ignorance 
which prevails as to their usefulness, is no doubt partly the cause of 
this trouble. 

The Ccuy enter Bird seems to have become too numerous and is 
adopting a vegetarian diet, which includes cacao pods, to supplement 
the insect diet ; I should say a little thinning out of this species 
would do no harm. Birds of all sorts are very numerous. 

Cocoa Beetle. -I did not hear anything o/ this beetle {Steiras- 
toma depvessim) which is very plentiful in parts of Trinidad, and is 
rather a troublesome pest and difficult to get rid of. The only way 
recommended and carried out so tar, is the persistent daily search for 
them. It is hoped from experiments now being made that this costly 
method may be improved upon by the use of a suitable insecticide, by 
the use of traps and spraying, 

15th March, 1909, 
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Economic Zoology in relation to Agriculture. 


Part i. — S nakes. 

BY 

E. E. Mole, C.M.Z.S., (Sometime President of the Trinidad 
Field Naturalist’s Club.) 

Introduction, 

The object of the following series of chapters on the ophidia of 
this Colony is to call the attention of agriculturists and all persons 
who are interested in the produce of the soil to the valuable services 
which these very much misunderstood and despised creatures render 
to them. Serpents by reason of their stealthy movements, peculiar 
appearance, and retiring habits liave alwayvS been regarded with 
horror and dislike from the earliest times, and they have been 
repeatedly represented in mythological history as the ministers of 
the vengeance of the gods. Down through all the ages in every 
country serpents have been associated with evil and mystery, but the 
study of their habits by naturalists has shown that their presence in 
cocoa and cane field or orchard should be regarded more as a blessing 
than a curse. The most wmnderful stories have been told of the habits 
of snakes and their powers, but singularly enough while the majority 
of these are absolutely untrue the facts of serpentine life are more 
curious than anything which imaginative ignorance has attri- 
buted to them. Trinidad is jDarticularly rich in ophidians, possessing 
between thirty and forty^ species and in this respect differs from 
other West Indian Islands, none of which have, at the outside, more 
than ten or twelve kinds. Tobago, so far as can be ascertained, has 
only six or seven snakes, and they are all harmless. 

Trinidad apparently possesses most of the serpents to be found 
in Guayana, and this circumstance is anotlier proof if any were 
needed, of the justness of geologists’ theory that this Island was at 
one time united to the mainland. The proportion throughout the 
world, of really dangerously poisonous snakes to the non-venomous 
kinds is about as one to sixteen, and in 'ITinidad, so far as is 
known up to the present, as 4 to d;5. Curiously enough altliough the 
writer has spent days and days at a time hunting snakes he 
has never encountered more than three poisonous ones in Trinidad 
and they tvere all of one species. One, after killing a dog was dug 
out of a bank, in the Mamural Yalley, a second was encountered 
asleep in an open glade in the Tabaquite forest, and a third was 
a partly devoured specimen wTiicli had been slain by some forest 
animal at^ Guaico. 

Contrast this with England where it is not at ail unusual to find 
twelve or fifteen vipers in one circumscribed locality in the course of 
a summer. There used to be a spot near Aldershot where it -was 
almost always possible to see one at a certain hour on any day 
there was sunshine and the writer used to visit the place in the 
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absolute certainty of finding a viper occiipjfing tbe very same spot 
where he had captured one on the previous day. Of the ordinary 
grass snake it ■was not rare at Sheerness to see ten or a dozen in an 
afternoon’s W'alk. Snakes are exceedingly local in their habits, but it 
is doubtful whether similar experiences to these could be obtained in 
Trinidad with its numerous species as compared with the three small 
snakes which inhabit the British Isles. It may therefore be taken as 
absolutely true that although there are so many species of o[jhidiaiis 
ill Trinidad, the individuals representing them are, compara- 
tively speaking, few. From an agricultural point of view the snakes 
of Trinidad may very well be divided into four categories ; — 

(1.) Snakes which are altogether useful in that they devour 
rodents and insects which feed on cocoa and cane and 
fruit. 

(2.) vSnakes which destroy rats and squirrels but whiedi vary 
their diet with other creatures useful to agricultiiristSj 
such as frogs, toads, and lizards, 

(3.) Snakes which are rat eaters, bnt which are dangerous 
because of their venomous powers, and 

(4.) Snakes which feed entirely on birds, frogs, toads and 
lizards, animals that are in the main all useful to the 
agriculturist as the destroyers of injurious insects, and 
which are therefore serpent.s which can be in no sense 
regarded as the friend of the cultivator. 

All four categories are well represented in Trinidad, but, 
unfortunately, more usually than not, every snake is killed on sight. 
Of late years, however, a notion has been gaining ground that some 
snakes should be preserved as being useful inhabitants of the estates. 
But this discrimination is not as a nil- wisely directed and it is a 
lamentable fact that tlie two most useful snakes in the Trinidad list 
are slain whenever seen, while others which are omnivorous, that is to 
say preying on eveiy animal which they have the strength to over- 
come and the ability to swallow and which include in their menu 
all the useful batrachians and saurians and many insect-loving 
birds are occasionally spared for the partial good they do. 

In the papers wdiich are to follow an attempt will he made to 
describe with pen and picture the various ophidia of Trinidad in a 
manner which will enable anyone to know the different species when 
he sees them, and it is hoped that the result will be of benefit to tlie 
agriculturist in that it will lead t > an increase in the number of the 
useful snakes and to a diminution in the hordes of rats and squirrels 
which at present levy such heavy toll on our cocoa, cane and fruit 
crops. 


(To he contmued.) 
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Eradication of Ticks. 

BY 

'Eoeeet Newstead, M. Sc., A.L.S. &c. 


Eotation of Crops as a method of eradicating Tick-infested 

Pastures. 

Various plans have been put forward in the United States of 
America for the eradication of the cattle tick by adopting a system of 
rotation of crops suited to the farms in certain parts of the country. 
Such a system, however, is quite impossible in Jamaica, where the 
pastures are laid down more or less permanently. 

PiESULTS obtained BY BURNING PASTURES. 

This was a question which Avas also submitted to the pen-keepers. 
The ansAvers to this Avere, in a very large percentage of cases, that 
no beneficial results had been obtained by adopting such drastic 
im^asiires, and, moreover, they nearly all agreed that the pastures so 
treated became more heavily infested, a few Aveeks afterwards, than 
hetore the grass Avas bred. But the contributors were certainly not 
unanimous in regard to this question. Two of them claimed that they 
had obtained “ very good ’’ and satisfactory results” respectively. 

Many consider the burning of pastures a ruinous proceeding, as 
AA’eeds take the place of grass ; Avbile others, again, adopt the system 
more or less regularly, though the results so far as the destruction of 
ticks are concerned as apparently nil. 

One correspondent is opposed to the burning of pastures, because 
of an extremely interesting discoAmry Avhich he once made in refer- 
ence to a sih^er tick {A. cajanense) , lie says that “in digging a 
pond, ticks, in crowds, turned up at a depth of 2 feet to IS inches.” 
He argues, therefore, that if ticks exist under similar conditions in 
pastures which may be full of cracks in dry weather that burning 
must be perfectly futile. 

Natives, it Avould seem, are also opposed to the burning of pas- 
tures, because, in their opinion, fire causes ticks to breed more freely ; 
and so firmly is this idea rooted in their minds that it is A^ery diffi- 
cult to get them to burn even those ticks which are picked off cattle. 

Burning, of course, destroys all those ticks Avhich are upon the 
grass or herbage ; but it is quite evident that the majority of those 
Avhicii are protected in cracks or crevices in the ground or under logs 
of wood and under stones escape destruction ; otherAvise it is impios- 
sible that re-intestation could be brought about so rapidly aftenvards. 
The explanation of the failure of fire in the destruction of ticks in 
pastuies is, in the Avriter’s opinion, undoubtedly due to the fact the 
ground had not been cleared of all stock for a sufficiently 
long period to enable the ticks to lay their eggs and for ail 
the grass lice to hatch and disport themselves over the herbage, 
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thereby exposing themselves to the flames and ensnriiig complete 
exterminadoo. To obtain thoroughly satisfactory results in the 
burning of tick-infested pastures, fire should not be applied until the 
eighth week after the removal of the stock ; and it is scarcely neces- 
sary to add that this should be done in the di'y season, and none but 
clean cattle or horsekind ” should be turned into the pasture after- 
wards. It was suggested by one correspondent that in his opinion 
the huge full-grown ticks which iasteii on the ‘ frogs ’ which are 
found in great numbers at night in burnt pastures,” may be the 
cause of the re-infestation of grazing land. The tick in questiou 
(Ambl^omina disshmle) is not of any economic importance to the 
pen-keeper, as it does not attack his stock ; and, moreover, it does 
not, so far one could gather, occur in sufficiently large numbers to 
cause any appreciable annoyance to man or his domesticated animals. 
Further information regarding this tick is given in other parts of 
this Eeport (pp. 445, 446). 

Apparatus. 

The terms “ sprays ” and washes” are practically synonymous, 
as the agents used in both cases may be identical in composition. 
But tick-iiifested cattle must be treated according to the existing con- 
ditions nr size of the herd. Small owners need go to no expense in 
the purchase of apparatus, as washes can be applied with a suitable 
brush, a piece of cloth, or a bundle of tow ; but for larger herds the 
pen-keeper will require either a spraying apparatus or a dipping tank. 
There are numerous forms of spraying machinery on the market, 
which for the most part are rather costly. For experimental pur- 
poses we used a Stot’s Syringe fitted with one of their fine nozzles 
and a Cooper’s Bucket Spray Pump,” kindly furnished by the 
inventors. The syringe proved by far the more convenient 
apparatus ; it was, moreover, extremely econumical, there being 
practically no waste of material. By its use, also, the spraying was 
carried out expeditiously, and the movements of the animal could be 
much more easily followed than with a heavier piece of apparatus. 
The Slot’s syringe or hand sprayer costs 10/6d. (f o.b.), the Cooper’s 
spray pump, 28/6d. (f.o.b.) The best form of brush for liquid 
wntshes is the kind used for grooming horses, known technically as a 
^‘ body-brush ” A native-made brush, in general use in the island, 
is prepared from the fruit stalk of the coconut palm ; it forms an 
excellent apparatus for applying thick tar and oil preparations, hut is 
C]uite unsuitable for the more mobile ^vashes. / 

The use of JDijjping Tanks . — This is undoubtedly the most 
efficacious means of treating tick-infested stock, as has been 
abundantly proved in other parts of the world. Unfortunately, 
dipping is out of the question in some localities owung to the 
scarcity of water at the time when stock most require dipping. 
But there are certain parts of the island where public dipping 
tanks could be erected, and there are certain estates on which 
it would repay the owners to erect such a structure for their 
own use exclusively. This is a question, however, which the pen- 
keepers can best settle among themselves, and one also which has 
been bx'oiight foiuvard recently by the Government and the Agricul- 
tural Spciety, through the generous effer of Messrs. Cooper and 
Hephews to supply the apparatus free of cost to the island. 
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Cattle Washes and Dips.^ 

Williams, in his official report, recommended as the cheapest and 
most reliubh^ dressing lor cattle ticks : ‘‘One pint of ta,r tln-ee 
pints of boiled linseed oil, to be applied to all parts of the tick- 
infested skin,” and added that if one dressing be not siifiieient a 
secoLid should be applied in a few days.” This for nnila, with various 
complicated modihcations, has been in more or less general use for the 
last thii teen years. That this mixture or a niorlilicatioii of it is 
effective as a local application cannot he denied, but it is much too 
drastic in its effect upon cattle to be of any real service in the treat- 
ment of tick-infested animals. 

There are also numerous other forms of washes in use, many of 
them prepared from materials which the settler may have at hand, 
but these, for the most part, are altogether too complicated and, in 
many mstaiices, also too costly to be applied on a large scale. 

Several jn'oprietary washes and dips are also used ; and in many 
instances with satisfactory results. In the series of experiments 
which ai'e conducted by us at tlie Government Laboratory some of 
the more popular of these wei-e tested, by spraying a nurnber of tick- 
infested cattle. The .results obtained gave a percentage of dead ticks 
varying from 5 per cent, to 65 per cent. 

After prolonged experiments a most effective spraying wash has 
been evolved, consisting of a mixture of Cooper'’vS “Dip powder” 
and Cousin’s ” Paranaph.”f The former is a most effective prepara- 
tion when used as a dip. hut was not found sufficiently mobile to use 
as a spraying mixture, as it does not readily penetrate to the skin, 
especially in long-coated animals, and this was particularly noted in 
a young calf which was used for experimental purposes. Cousin’s 
Faranaph ” is also a proprietary article, (.onsisting of soap -paraffin 
ami napthaline, devised originally for washing hops and fruit trees in 
Ivent. The proportions of Cooper’s dip used by us is the minimum 
strength recommended fur use in dipping sheep and cattle;, but in 
South Africa, where the *‘Bont Tick” {Amhli/omnia hehraeiim) is 
very difficult to kill, the powder is used with safety half as stroiig 
again. The “Silver Tick” of Jamaica (A. cajaneiise), thougli 
closely allied to the Bont Tick,” does not appear to he so tenacious 
of life as its African relative. Kealising the difficulty of obtaining 
the exact nature of the result of this compound upon “ grass lice,” 
which from their minute size are rendered almost invisible among the 
hair of the host, cuntrol experiments were made by placing masses 
of the young lice in muslin bags. These were completely immersed 
ill the dip and afterwards suspended in the open air in a cool place 
and allowed to dry. Eighteen hours afterwards the “ lice ” were 
iuund still living, but on the third day every tick was dead ; so that 



This portion of the Report is contributed in part by the Hon. H. H. Cousms, 
Jr. A., F.C.S., Director of Agiiciilture, Jamaica, and his Assistant, Air. J. E. 
Wortley, F.G.S. 

t The formula of this preparation is as follows 

1. Soft Soap (Chiswick Imperial) ... 55*6 per cent. 

■' . 3 . "Water ... , ... ■ ... 21*7' ■ 

' b 3. Kaphthaline .... . . ... ,5-2 " 

4, •Paraffin . ... , ..." 17‘5' ’ 
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we may justly claim that this preparation is equally effective for all 
stages of cattle ticks. The exact formula of this wash is here given. 

Paraiiaph 1 part, water 6 parts. 

Cooper’s dip 1 packet to 20 gallons of water. 

One. and a half quarts per head seems quite enough if applied 
properly. This preparation has proved not only effective in its imme- 
diate results, but a most persistent and adherent tick-destroying 
medium. The cattle Avliich were sprayed by us, althougli left to graze 
in pasturage which was positively alive with ‘'grass lice” for a period 
of five weeks, had at the end of that time scarcely a live tick upon 
them. We are sanguine, therefore, that the tick problem in Jamaica 
can be controlled cheaply and effectively with appliances readily 
obtainable and usable by any owner of stock; but the following con- 
ditions should be rigorously adhered to in syraying or washing 
cattle: — 

1. The application of this mixture, which contains PoisoN", 

must not under any condition be applied at a less interval 
than fourteen clays ; and in our experience every five to 
eight weeks during the winter months is sufficient to keep 
the cattle practically free of ticks. 

2. All sprayings or washings should take place in the early 

morning ; and the cattle should be allowed to dry in the 
shade before turning out to graze. 

3. If cattle have to be driven for any distance they should be 

allowed to cool before spraying. Driving both before and 
after should be eptiet. 

4. Cattle of all ages and also cows in calf may be sprayed. 

Cows in milk should have the lower portions of their 
udders sponged before milking on the first day of spraying. 

5. The spray should be so finely distributed that practically 

none of the liquid drips off the animals treated. To avoid 
danger the operation should be conducted mi a site devoid 
of grass. 

6. All waste products and wmsliings from the apparatus used 

should be throwm into the drains, or, safer still, into a 
hole in the ground and covered with a layer of soil. 

7. All these instructions are applicable both for dipping as 

well as for spraying. Btit in-caJf animals slioidd not he 
dipped a month or so before calving. 

We have every confidence in recommending this preparation, 
which, although containing arsenic is perfectly safe. The cattle 
treated liy us did not suffer in the least; moreover; Cooper’s dip and 
other arsenical preparations have been in use for several years in 
Africa, Australia and South America, and although tliousaiids of 
cattle have been put to the test in all of these countries no loss lias 
been occasioned when the regulations for its use have been strictly 
carried out. 

In the conditions obtaining in Jamaica we do not consider that 
" dipping” is a practicable method ; it is too costly, consumes too 
much ■wash; and is not -vvithout risk to stock. We advocate spraying 
with a wash, as above, possessed of such wetting power that a very 
fine spray will serve to wet and destroy all the ticks at one operation. 
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Conclusions. 

1 . That tlie tick responsible for the transmission of Texas-fever 

is the so-t ailed Texas-ferer tick {I'largarojJUB anmdatiis var. australis), 
thongli experimental proof is needed to confiinu this in the Island of 
Jamaica. ■ , 

2. That ticks are most abundant during the dry season. 

■3. That ticks are disjoersed from place to place chiefly by the 
host to -which they are peculiar. 

4. That rain or temporary flooding with water does not destroy 
ticks or their eggs. 

5. That a relatively large number of young ticks will hatch 
and possibly surviye for longer periods in dirty pastures than in 
pastures which are free from weeds and scrub. 

6. That ticks cannot survive indefinitely and reproduce, their 
species without access to a host, 

7. That all natural enemies of ticks should be encouraged in 
every popsible wa}p. and that fowls should be kept in all cattle pens. 

8. That in all cases where it is practicable the burning of pastni-es 
should not be carried out until the eighth week alter the removal of 
all stock. 

9. That tick -infested animals should ba thoroughly sprayed or 
clipped regularly at intervals of five to eight Aveeks, or at less iiiteiwals 
if found necessary. Local applications being of little use in the 
destruction of cattle ticks, though useful in destroying those species 
Avhich infest the natural cavities of the horse and mule. 

10. That the eftbit to destroy the ticks must be a united one ; 
no half-measures Avill serve : all must participate in the work. 

11. That the evidence of those pen-keepers -who hat^e constantly 
Avaged Avar against this pest is that ticks, on their respective estates, 
are not nearly as troublesome as formerly. The Avriter A’-ery 
Avillinglj bears testimony in support of this statement. 

12. That the Island Grovernment remove the duty from all 
materials used in spraying and dipping cattle. 


[Reprinted from Reports of the 21st Expedition of the Liverpool School of Tropical 
Medicine, Jamaica, 1J08-1909, Annals of Tropical Medicine and ParaHifcologj, Vok 
UR m, 4, November 1909.] 
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A New Tineid from Trinidad 

BY 

August BusciCj U.S. National Museum, Washington. 


LeucopJiasma carmodiella, new species. 


Face, head and thorax yellowish white. Labial palpi moderate; 
second joint with long bristles especially towards apex ; ternunal 
joint shorter, reaching nearly to the vertex. Maxilary palpi small, 
but distinct, fidded. Tongixe rudimentary . Antennm simple, silvery 
white. Forewings elongate; costa straight to apical third, thence 
deflected to the subacute apex which has the tendency to curve 
upwards at right angles with the surface of the wing as in the genus 
Ei'ennetis ; this is probably even more the case in the living insect ; 
termen evenly rounded from the slightl}?- produced apex to the base. 
Ground colour, pure silvery white, but obscured over the greater 
part of the wing by overlaid golden, light ocbreous, fawn and dark 
brown scales, so as only to appear in three longitudinal basal streaks, 
the upper of which is the longest and the broadest. At the end of 
the cell is an ill-defined light yellow round spot, surrounded by fawn 
and dark brown scales ; costal edge above the upper basal white 
streak golden yellow ; apical third of the wing somewhat lighter 
than the rest of the xving, whitish golden; costal cilia with alter- 
nating white and yellow tufts ; -dorsal cilia darker, ocbreous brown. 
Hiiidwings silvery xvhite with a yellow sheen, cilia yellowish. 
Ahdomen ochreous white. Hindlegs with long white tibial tuft, 
contiimed into a strongly contrasting, blackish brown tuft on the 
upper side of the first tarsal joint: rest of the joints golden brown. 

Alar expanse : 16-17 m.m. 

Habitat: Tobago Island, British West Indies. 

Type, U.S. National Museum, No. 13142. 

Cotype in British Museiiin. 

I am under obligations to Mr. F. W. Urich, who has sent me 
this species with the following note on its life history, which he may 
eventually be able to complete : Bred from stem of a Cocoa tree, 
“ that had died from some fungus {Euty^^a sp.) The caterpillars 
'btunnel the wood like be.etles, or possibly they take 

‘Vposscssion of their tunnels. The pujia is quite near the surface 
and is protected by a small cap, made by the caterpillar.” 

In issuing UvS an imago the cap is pushed up and the pupa shell 
C remains sticking half way in the iatrrow. This paiticnlar piece of 
Cocoa tree was sent from Tobago by Mr. W. K. BrGadwnij, hut I 
ff liave seen the sume fungus in Trinidad.” 

The species is of extreme value and interest systeiiiatically as a 
means of the re-divscovery of the peculiar genus LeueopJiasma, Wal- 
singham, which has hitherto been represented in collections by a 
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UBique type of tlie gemis. X. ^hantanmella, Walsingiiani, described 
froBl Grenada, British West Indies, which is in British Museum in 
rather poor condition. 

Lord Walsingliam’s general descjiption (Proc. Zool. Soc. London, 
p. 155, 1897), though enabling an undoubted identification, needs 
neyerthelevss some modification ; it states that the maxilary palpi are 
obsolete, while they are really present and folded ; the face is not 
smooth, but loosely haired much like the head, and the neuration 
should probably be interpreted differently as reference to the figure, 
herewith presented, will show. 

Mr. J. Hartley Durrant has kindly re-examined the type of the 
genus carefully for me, and agrees in these corrections as well as in 
the determination of the present species as congeneric. 

The present species is amply dliferent specifically from L. plian- 
iasmella, Wlsni., in ornamentation and in size, though of the same 
general habitus. The hairy first tarsal joints of the posterior legs 
are very striking and are not found in the type species, but neither 
Mr. Durrant nrm the writer would consider this character of generic 
imp(>rtance ; structurally the two species are identical in their oval 
and pterogostic characters. 

I take great pleasure in associating with this pretty and 
interesting new species, the first Microlepidopteron described in many 
years from Trinidad, the name of mj esteemed friend, Professor P. 
Carmody, whose genial hospitality once greatly added to my pleasur- 
able visit to Port-of-Spain, and under whose mature guidance the new 
Department of Agriculture of Trinidad has entered into an activity, 
which promises to further the purely scientific as well as the 
econoniic exploration of beautiful Trinidad. 
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Some fresh-water fishes of Trinidad and Tobago 

BT 

P. L. Guppt. 


Among the fresh-water fishes that I noticed when in Tobago there 
were three species that appeared to be plentiful and found in most 
streams — 

•'Fresh -WATER Mullet.” 

1. Agonostomus, 7no7if{cola, (Bancroft). 

This is the most actiye and notieeable species, it is very plentiful. 

From their rniinbers it is clear they are masters of the situation 
in Tobago streams. The absence of ‘'Sardines” [Tetragonopterus 
maculatusi struck me, as, in our Trinidad streams, this, and otlier 
species of Tetragonopterus ("Sardines”) simply syarm, the "Mul- 
let ” being a shy and wary customer and not often seen, although in 
the streams along the north coast of Trinidad I have seen them fairly 
plentiful but not to equal the numbers that appear in Tobiigo. No 
doubt the. absence of "Sardines” in Tobago would account for the 
large proportion of Mullet there. This species is found in the fresh- 
waters of the West Indies and Mexico. 

It appears, on the authority of the British Museum, that there 
are three species of Agonostomus in the West Indies : — 

A. microps. 

A. percoides, 

A. monticola. 

"Millions” or "Belly Fish.’’ 

2. GirardimtB gnppyi (Gunther). 

The px'ettily coloured males, as in Trinidad, varied considerably 
in their markings and bright tints. 

Male — Olivaceous, silvery below; a dark longitudinal stripe 
from eye to middle of side, and another on posterior part, of body ; 
usually 2 to 4 black isli spots, including one at each end of the poste- 
rior stripe ; these may he accompanied by reddish spots, and otlier 
bright iridescent tints. 

Female — Olivaceous, silvery below ; without spots, or stripes, or 
any bright colours. 

Whether guppyi is a variety, or distinct from and 

versicolor y wdiich occur in other West India Islands, would be 
interesting to ascertain, but as they have all been named by the 
British Museum authorities it would seem that there are three dis- 
tinct species. 

" Small Guabin.” 

3. Bivulus harti (Boulmgei'). 

I got some of these lively little jumping fishes in a small pool 
by the roadside not far from the Custom House in Scarboro’, They 
sometimes attain a length of 4 inches, but this is only where sur- 
roundings are the most favourable, more usually they are found 2^ 
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inclies in lengtli. They always try to jump oxit of any vessel in 
which they are placed ; if the sides are too high to clear at one leap, 
they can stick on with their fan-like tails and leap higher : in this 
position tliey often remain for quite a while stuck against the sides 
of any vessel that tln^y are unable to get oxxt of, and do not appear to 
suffer in the. least irom the considerable length of time they some- 
times remain out of their natural element. This habit of leaping 
from pool to pool in the wet season enables them to get to consider- 
able elevations and reach isolated pools that may contain mosquito 
larvse, ■which the other fishes cannot reach, hence they are often the 
only fishes found in hilly places and inhabit sireamlets quite a good 
way up Tucutche, nearly, if not quite half-way up to the top, They 
used to be seen together wiih Gr gnppyi in the gutters of Port-of-Spain 
before the concrete drains were laid down, and may be found now-a- 
days in the " Dry River,” Belmont; besides being keen on mosquito 
worms, they occasionally swallow a Gr. guppy i. Both these species 
are generally fuiind together in the same localities, and in small pools 
wdiere there would not be room for larger fishes to live, and often in 
very nasty water. At the mouth of tidal rivers, both these species 
of Cypririodonta are able to stand the brackish, swampy water, wlnu'e 
many millions of them must be consumed by the various sea-fishes 
that go up these rivers to feed at high water, 

Golotir of adult B. harti . — Olivaceous or greenish above ; sides 
with green or blue longitudinal stripes alternating with series of 
dark red spots along the rows of scales; vertical finis usually orange ; 
dorsal with o or 4 series of small dark spots on its basal part, some- 
times with a narrow dark edge ; tail often with a blackish ocellus, 
or eye-like spot, on the upper part of its base, spotted and with dark 
edge. Recorded from Yenezuela, 

There are more than 40 species of fresh -water fishes recorded 
from Trinidad, and I should say that at least half that number prefer 
mosquito larva? to any other diet, when they can be got among 
them, the best known are : — 

Oyprinodontidw, 

1. Girardinns gnppyi — ^‘Millions ” or Belly-fisb.” 

* 2. Rivulus harti— “ Small guabin.” 

CharacinidcB. 

u. Tetragonopterus maculatus — ■'* Pink -firmed or common 

[sardine.” 

4, 5 , gnppyi — Yello-w-tailed sardine.” 

5. „ unilineatus — Small sardine.” 

fi. „ taeniuriis — Small sardine.” 

7. Chirodon pulcher — ‘‘ Small sardine.” 

8. Curimatus argbuteus— “ Stout or silver sardine,” 

9. Corynopoma riisii— “ Small sardine.” 

Cichlidw, 

T0» Acara pulchra — “ Small cascorob.” 

NmdidcB. 

11, Polycentrus schomburgkii — King cascorob.” 


* Ko. 2. — R. harti was formerly described as R. micropus (Gunther), 
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Specimens of the above were all taken over by me to England 
and landed alive and in good condition after a SO-days voyage in May, 
19C6, except INJ'os. 4 and 10. When I went to see them a few months 
later they were all thriving and doing well in an aquarium ; (x. 
guppyi and P. schombiirgkii had increased in numbers. 

The above are figured and described in P.Z.S.. Vol. 1-1906. 
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Notes and Comments. 


Pkofessor Cae^iiody Iras been absent from tlie Colony for the past 
six weebs fcr tlie purpose of attending the Congress of Tropical 
Agriculture at Briisselsj at which he read several papers. 


On account of illness, Mr. Carruthers has been unable to com- 
plete his paper on tapping Castilloa rubber trees for this number of 
the Bulletin. 


Mr. Guy St. Claih Feilden who has been appointed to act as 
Curator of Government House Gardens and Superintendent of the 
Experimental Station during Mr. Evans’ absence took up his duties on 
the 10th May. After taking his degree of B.A. at Oxford in 1907, 
Mr. ITielden was engaged in botanical and horticultural work in 
Ireland . 


In forwarding specimens of LacJinosierna parens, a leaf-eating 
chafer, Mr. W. H. Patterson of the Agricultural School, St. Vincent, 
writes as follows : — 

“1 enclose specimens of a beetle which last year appeared likely to be 
‘‘disastrous to young leaves of cacao. The beetle comes out of the ground, 
“where it hides during the day, at dusk, feeds only on the young, newly 
“expanded foliage and retires to the ground between 9 and 10 p.in. Hand- 
“ picking appears to be the best means of control for the imago though, 
“ it can be caught to some extent by light traps. As many as seven hundred 
“ have been collected in a few evenings from a small number of trees. The 
“ pest ha.s appeared again this naonth.” 

As far as we are aware this is the first time that this chafer has 
been found destructive to cocoa. It occurs in Trinidad, but has not 
been observed on cocoa estates. 


As the Texas fever tick occurs in Trinidad w^e have reproduced 
Professor Hewstead’s valuable recommendations for the destruction 
of ticks which we hope will be of use to planters. 


Mr, R. H. B. D1CKS0.N who is temporarily attached to the Depart- 
ment is engaged in the study of tropical agriculture. He has 
travelled extensively in South Africa and the United States. The 
plots of cover crops which he has growing at the Gardens are well 
worth' a, visit.. 
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We have received from Mr. John J. Quelcli, B, Sc., London, a 
copy of hu Report on the Griant Moth Borer (■' 'astriia Ucus). It is a 
report of investigations carried out during the past three months on 
the attack of this destructive moth in British Guiana. It forms a 
valuable contribution to our knowledge of the habits of the moths 
and describes for the first time the early stages of the caterpillars. 
Among the remedial measures the catching of moths is recommended 
and in connection with the iiaturnl enemies stress is laid on the 
action of rats, which play a considerable part in keeping down the 
nmnhers in Demerara, 


In this issue we publish the first of a series of article on 
‘^Economic Zoology in Relation to Agriculture.” In these papers we 
hope to take up all the animals, Avith the exception of insects, which 
are friends or fues of the agriculturist. Mr. Mole has kindly 
consented to write the articles dealing Avith snakes. 
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Report of the Mycologist for the year ending 
April 30, 1910. 


Board OF Agriculture, 

Port-of-Spain, Trinidad. 

GeNTLExMEN, 

I am lieiewitli submitting a report briefly covering the work 
which has been done along mycological and pathological lines during 
the past year, and containing plans and suggestions for the work 
which I wish to carry out this year. 

Although I assumed the duties of Mycologist on April 15, 1909, 
neither a suitable laboratory room nor fund for the purchase of 
necessary api aratus was provided until after Mr. Carruthers’ arrival, 
so thr.t i was much haiidicappeil in my wmrk during the first six 
months of service and was obliged to spend much time simply in 
making held observations on the prevalence and distribution of plant 
diseases and in becoming familiar with the methods of cultivating 
and harvesting the various crops grown on the Island. With the 
acquisition ol the room at the Experimental Station and the pui'cliase 
of some much needed apparatus a laboratory lias been fitted up, 
which is now serving the purposes of the ivork fairly ivell, but if 
mycological and pathological work is to become a permanent fixture 
in the flepartment of Agriculture more room and equipment will be 
necessary. 

Diseases of Cacao. 

On taking up phytopath ological work in the tropics for the first 
time oiie is almost appalled by the great number of interesting 
problems awaiting solution, and it is difficiilt. to select those of most 
impartanccL However, after making preliminary visits to a iniinber 
of cacao, coconut, and sugar estatCvS in the various parts of the Island 
and noting tlie fungous diseases present on each, I decided that the 
diseases of cacao were responsible for tlie greatest losses, and I 
have devoted the greater jiart of my time to the study of .some of 
these diseases. 

An examination of the literature shows that much confusion 
exists as to the causes of a number of the common cacao diseases. An 
endeavour has been made to clear up some of the doubtful points. 
Gultural and inoculation experiments have proved that the two most 
serious diseases here, the canker of the tree and rot of the pods, are 
both caused by the same fungus, a species of Fyhtoj)hth ora. This 
fungus attacks not only small pods, causing them to blacken and 
shrivel, but larger ones as well producing the so-called “ black 
cocoa.” From the pods the fungus grows into the cushion and 
spreads in the surrounding bark killing the tissue and causing the 
disease commonly known as canker. Numerous inoculations of both 
pods and bark have been made with several species of Nectria and 
other fungi which have hitherto been regarded as the causes of canker 
and pod disease but tlie results have always been negative. A paper 
on the canker and pod rot caused by Phytophthora is in course of 
preparation. A number of minor diseases of cacao are also under 
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investigation among wliicli may be mentioimc], die back, tliread-biiglit 
root disease, anthmcnose of pods and the chupon disease ; these wili 
be reported upon later. 

Since the publication of Dr. Fredholm’s translation of Dr. Van 
Hall’s paper on the vf itch broom disease of Suriname a great many 
sp)ecimens of suspected witch broom have been sent to the office' for 
examination but none of theses have proved to be typical witch 
brooms such as destroy the trees in Sariname, and as was pointed out 
in the last number of the Bulletin there is no proof as yet that star 
blooms, indurated pods, '‘made” cacao and other abnormal growths 
which are commonly met with here are symptoms of the true wdteh 
broom disease. 

Cacao Spraying Experiments. 

Spraying experiments for the control of the cacao pod rot were 
slarted last July, and are noAv being carried out on three different 
estates located at Turnpuna, Sangre Grande and Willianisville. The 
results from these experiments have been unihn-mly successful and 
show conclusively that spraying not only reduces the rot of mature 
or |: grown pods, the so-called “ black cocoa,” but increases the 
yield as well by protecting the very young pods from fungus attack. 

In the experiment at Turnpuna the trees were sprayed twice 
last September, and to the present time from 500 sprayed trees 1,608 
more pods have be^m picked than from 500 adjacent unsprayed trees. 
Twenty -nine per cent, of the cocoa* from the unspray ed trees Yvas 
black while only 7 per cent, of that from the sprayed trees was black, 
as a result of this 2,! 25 more sound pods have been picked from the 
s]crayed trees. 

At Sangre Gi ande the trees were sprayed once in December and 
again in February . In the last four pickings 15 725 more pods have 
been gatliered from the sprayed than from the nnsprayed trees. 

_ A bulletin giving the results from all tlie experiments, the 
mixtures used, the methods oi applying the solutions, and the cost of 
application 'will be issued later on in the year. It may be mentioned 
in passing however that spraying cacao, if done thoroughly and 
properly pays, for it not only gives an increase in yield which more 
than compensates for the outlay in labour and material, but also 
protects the trees from canker infection through diseased pods, and 
controls various minor diseases such as thread blight, chupon disease, 
etc., which are found on almost every estate. Spraying also makes 
hand mossing Unnecessary. 

Diseases of Sugar Cane. 

During the rainy season of last year a number of sugar estates 
were visited and an examination of various fields was made in order 
to determine if there was any connection be tween the root disease 
and the blight. As was reported at the Septeinber nxeeting of the 
Board 110 relationship between the tivo diseases was found, and 
though they sometimes may be found together in the same field either 
may occur without the other. 

A fungus named by Massee Sejf toctilindrimi 
material sent to Kew from the C'arowi estate by Mr. Kay 'was fre- 
quently found bn dead adult froghoppers, but whether or not it is 
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paravsitic lias not yet been determined, I hope to make some tests 
with this faiigns during the coming rainy season to determine this 
point. 

Diseases of the Coconut Palm. 

The coconut diseases of the Island were repurted upon by Stock- 
dale in the latter part of 1908, and under the Plant Protection Ordi- 
nance the bud-rot and root disease were proclaimed as dangerous 
diseases, but so far as I know no steps were ever taken to enforce the 
Ordinance in regard to them. 'Spraying is impracticable as a means 
of controlling coconut crown and stein diseases on account of the 
height of the tree, so that rather drastic measures have to be 
depended upon to hold such troubles in check. Of the crown 
diseases undoubtedly the bud-rot is the most serious, and every 
means should be taken to keep it under control. In order to prevent 
this disease from spreading every tree aifected with it, even if 
only showing the first symptoms, should be cut down and destroyed. 

In the southern part of the Island the root disease, first described 
by Stockdale, lias been responsible for the death of a large number of 
trees. This disease is complicated by the fact that the bud of affected 
trees frequently rots ; whether this rot shc-uld be considered bnd-rot 
or simply the last symptom of the root disease can only be decerrnined 
by a cultural study of the bacteria associated with it in order to 
ascertain if the organism which causes the true bud-rot is present. 
'J he fungus causing the root disease has not been definitely isolated 
nor is the way in which it spreads from tree to tree clearly under- 
stood, so that perhaps the best methods of treatment or of control 
cannot yet be given. But the facts that the bud of trees affected 
with this disease frequently is killed by a soft bacterial rot which 
may be the same as the bud-rot disease, and that btockdale has sug- 
gested as a cause of the trouble a fungus which fruits on the leaves 
of diseased trees, make it essential, as a method of safeguarding 
healthy trees, to destroy the buds and leaves of affected trees. Per- 
haps later, when both bud-rot and root disease are better understood 
some other method of control may be worked out, but at the present 
time the destruction of infectious material is the best known means 
of combatting these diseases. 

The work of destroying diseased coconut palms for which you 
voted the sum of ^500 in Novcinber last, has been pushed forward as 
quickly as was possible and to date about 8,000 dead or dying trees 
have been cut down with and expenditure of about ®375, Mr. 
Plummer has had charge of this work. 1 think he will have com- 
pleted the tour of the whole Island by the end of June, and will then 
start on a second round, if an additional sum of money will be granted 
for this purpose. 

Until some better means of control of coconut bud-rot and root 
disease be 1 earned I think it essential for the preservation of the 
coconut industry here that the present ordinance be enforced, or per- 
haps better, a new ordinance be made dealing with these diseases 
alone. Under such an ordinance, an inspector should be appointed, 
and I would suggest Mr. Plummer for the post, whose duty it would 
be to see that the ordinance was enforced^ 



The bleeding stem disease of coconut palms is prevalent in some 
parts of the Island. A similar disease is reported from Ceylon, 
where Fetch has proved it due to the hmgiis Thielaviopsis eihaceUeus 
Went. Fetch’s method of holding the disease is check by cutting 
out the diseased tissues and tarring the wound has been used here 
successfully on some estates. 

A disease which may be called the little leaf disease is very 
common in some places. The leaves of the trees aflected with this 
disease stand e ect and never attain their normal length, but remain 
stunted and the leaflets are often crimped. The leaves become shorter 
and shorter as time goes mi until finally the tree dies. Very occasion- 
ally a tree will outgrow this disease. Its eaiise is unknown. Fetch 
has recently described a somewhat similar disease from Ceylon under 
the name of root disease. 

The leaf disease of coconut palms though widespread here does 
not seem to be at all serious 

Diseases of Bananas. 

Three diseases of bananas and plantains are commonly met with 
in Trinidad. Perhaps the most important is the Gros Michel or 
Panama disease, the cause of which has not been definitely settled. 

Dr. Erwin F. Smith of the U. S. Department of Agriculture 
ill a paper read befoi-e the American Phytopathological Society 
at a meeting held in Boston last December, described a fungus 
belonging to the genus Fusarium which he isolated from diseased 
plants from Cuba. Inoculations with pure cultures of tiiis fungus 
slioAved that it is evidently a parasite, but at the time of the meeting 
the inoculations had not been made long enough for the plants 
to show all the typical symptoms of the Panama disease. 

McKenney ivho has studied the disease in Cosia Pica and Panama 
also read a pajier at the same meeting. He desmibed the symptoms 
of the disease in detail but simply states that the caiise ‘Ms in all 
probability a vegetable parasite.” 

Essed, working on this disease in Paramaribo has recently 
reported tliat it is caused by a fungus belonging to the “ Ustilagineae 
piobably in company \vith a member of the Chytridious order,” and 
states that his figures will help corroborate his preliminary conclu- 
sions. His theory is ratlier an unusual one, and his figures do not 
clearly show cuaiaeters typical of either order of fungi which 
he mentions. 

Last November I isolated a species of FiiSarinm from diseased 
Gros Michel plants from the bt. Joseph district and more recently 
the same fungus from some diseased plants from Suriname. As yet 
the results of iny iiiocnlatious on healthy plants with this fungus 
are doubtful. 

j^n other disease, especiallj of plantains which is comniGn here is 
the Moko disease. As I have inwecl b}^ a nmiiber of inociilation 
experiments this is mnqnestionablj a bacterial disease. I at first 
thought that this and the Panama disease might be one and the same, 
but if the latter is proved to be caused by a species of Fusarium, it 
is evident that the two diseases are distinct. 
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A root disease of bananas caused by a species of Marasmias, 
wliicli was reported upon some time ago by Mr. Hart has been quite 
severe the past year especially on, the red banana. 

Diseases of other Crops. 

Among the diseases affecting crops of minor importance may be 
mentioned the anthracnose of mangoes and avocados; leaf-spot of 
cassava, leaf-mould of tomato, thread-blight of cotFee, crotons, etc., 
and root rots of various plants. 

. Last year scarcely any rnaugoes suitable for shipping could be 
obtained on account of anthracnose, a disease caused by Gloeosporium 
mafigiferae F. Hennings, a fungus which attacks not only the fruit, 
but the floweis and leaves as well. Several tiees were sprayed at 
floAveriog time to control this disease and the fruit is now ripening 
and seems much freer from disease than it was last year. Trial 
shipments of sprayed and unsprayed fruit will soon be made. If an 
export trade of mangoes and avocados is to be worked up here it will 
be almost essential to ship only fiuit which has been sprayed, other- 
wise the carrying quality cannot be at all gua:anteed. 

The leaf-spot disease of cassava is universal but can readily be 
cotrolled by spraying. Experiments are being tried to learn if more 
foliage cannot be kept on the plant by spraying and in this way the 
amount of starch stored in the roots increased. 

The leaf-mould of tomatoes caused by Cladosporium fulvim 
Cooke, was controlled by the use of Bordeaux mixture on a few jilants 
grown at the Government Laboratory last year. 

The rose mildew which is quite common on some varieties at 
certain seasons has been controlled by the use of a weak lime sulphur 
mixture. 

Collection of Funot, 

But little time has been spent in collecting and identifying 
fungi other than parasites as books dealing with systematic mycology 
are lacking and at present there is no available space in Avhicli a large 
collection can be kept. 

Publications. 

In the last number of the Bulletin of the Dei>artment of Agri- 
culture, I published four papers entitled : ~ 

Pi'eliminary Report on Cacao Spraying Experiments, 

The Relation of Black-Rot of Cacao Pods to the Canker of 
Cacao Trees, 

The Witch Broom Disease of Cacao in Surinam, 

The Bud-Rot of the Coconut Palm, 
and In the March number of the Proceedings of the Agricultural 
Society a paper entitled 

A Bacterial Disease of Bananas and Plantains. 

Future Work. 

I hope to be allowed to continue the cacao spraying experiments 
along the same lines as heretofore as the data obtained from these 
experiments are of great value in making general spraying recom- 



menclatioiis. and by carrying on the experiments in the same place 
for a series of years the cumulative effect of the spraviiiff can be 
observed. 

I should like to he able to devote the greater part of my time 
to the stiid}^ of coconut palm diseases especially the root disease. 
It is important to prove definitely what fungus is tlie cause of tins 
disease and to determine whether or not the bud rot which frequently 
accompanies it is caused by the same organism as that which causes 
the typical bud-rot disease. 

If the fungus which has been found on dead froghrippers proves 
to be an entomogenous parasite field experiments with it on a large 
scale will be tried to see if it will aid in the control of this pest. 

Jamies Birch Borer, 

Mycologist. 


May loth, 1910. 
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Report of the Entomologist. 


B0.\RD or AORIOULTUIiE. 

Gentlemen. , 

1 beo; to siiliiiut. liercwitli :i report covering ni}- worlv for the }'ear 
ending tllst Manrli. 910. 

On my assiuiilng the duties of Entomologist some time elapsed 
befort‘ th e necessary apparatus vas received and a suitable Laboratory 
equipped. To get a general idea of insec.t injuries to cultivation 
and tire requirements of the different agricultural products, a. con- 
sideraMe anmirnt of travelling rvas performetl. 

Tlie entomological features of the year under review are best 
discussed under the headings of different products. 

Sugar Cane. 

The cliief pests of the sugar cane are the Froghopper (Tomnspis 
})osHea), the Giant Moth Ht>rer {Casi^iia lic^is) and the Small Moth 
B(irer {Dlafrcu'a sace/tara??s and another undeterniined species). A 
report on the work done in connection with F'roghoppBrs was 
piiblisbeLl in the April niimher of tlie BulleHti, In January this 
year it was decided that 1 vshoiild devoUr myS'-lf entirely to the study 
of the Frog hoppers and the sum of 022 was voted for carrying on 
experiments in connection with tliese insects. The Giant Moth Borer 
is present on almost every cane estate in the Colony, but only in (me 
or two localities has it made its presence feit. Of the inetbods adopted 
for its extermination that of catching the adults by organized gangs of 
boys has up to now j^roved best. 'This has been done systematically 
on one estate for the last 18 months, with the result that the canes 
showed comparatively fewer borer holes during the last crop. It is 
hoped that all sugar estates will take up this work during the coming 
year. It is only by co-operation that a pest of this description can he, 
kept under control and possibly exterminated. The small moth borer 
is ainiost (‘.very where pi esent, but it is not as plentiful as one inigbt 
be led to believe by the appearance of the so*callrd dead hearts ” 
in young cane shoots. A careful examination of si.-vcral fields in 
different parts of the Island revealed the fact that the Giant Moth 
Borer was responsible for a large proportion of the ‘‘ tlead liearts.-’ 
The cutting out and burning ot all the dead hearts causei] by small 
borers in young fields is recommended. The above mentioned are 
the insects wdiicli most seriously attack sugar cane in this Island; 
others observed during the past year were the Striped Grass looper ” 

: ■{Bemigia; repanda) . the gi u-gru beetle {BjjnchopJiortis palmarum), 
and the sniall beetle borer {Splioiophorus pi ceus } . ‘ Th e striped 

grass looper ” is the caterpillar of a small brown moth, and as the 
name indicates lives on grass. Occasionally these caterpillars 
increase to such numbers as to eat down whole grass fields. But 
attacks aj-e not of frequent occurrence. In 1901 large numbers of these 
caterpillars suddenly appeared in widely^ separated districts in all parts 
of the Island and devastated para and guinea grass fields. They 
have not been ob.5erved in such large irumbers since, but in July last 
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year 40 acres of young canes on an estate in the Coiiva district were 
damaged. By weeding the hehls the caterpillars were disturbed and 
when on the ground were devoured by the Savannali Black Ebd 
iQttdi^calns crassirostna) and the Tick Bird [iJrotophaga ani). 
These birds followed the weeders quite fearlessly and simply gorged 
themselves on the caterpillars. A number of parasitical flies were 
bred from the caterpillars taken trcm the fields, 'fhese caterpillars 
are always to be found singly on grass in the cane traces, and 
when through the. absence ‘ of their natural enemies they increase 
in number, numbers of them transfer their attentions to the 
canes. The grub of the Grugru Beetle is a secondary pest and only 
attacks fermenting cane stools after cutting. They were ohseryed 
only in one instance and on a limited area. They will not attack 
healthy growing canes. Tne small Beetle Borer has iniich the sanie 
habit as the Grugru Beetle hut it is more numerous. It breeds in 
diseased canes and in odd bits of cane left lying about the field. It 
w'ill also attack canes damaged hy rind fungus and the Giant Moth 
Borer. Shot Borers ( Xylehorus jierforans) attack orI}?- diseased 
canes, but hist year they were not numerous. Of the greatest 
enemies of the sugar planter grass is one. It harbours many insects. 
A cheap and efficient method to destroy grass in traces and fields 
is a necessity, and experiments in this direction wnll he undertaken 
during the coming year. The extermination of the Mongoose and 
protection of insect eating birds should be encouraged on all estates. 

Cocoa. 

Cocoa fields harbour many insects; in fact, these estates are 
the Entomologist’s .best bunting ground. Fortunately most of the 
insects found there are not injurious and on the whole, witli one 
or two exceptions insect life is fairly well balanced, there being a 
fair proportion of natural enemies always present. The most serious 
pest is the (.’ocoa beetle depressiim) Avliich seems to 

affect young trees in recently opened up districts. Cocoa beetles 
eat tlie bark of trees and they gnaw it for making cavities in which to 
deposit their eggs. It appears that arsenate of lead will prevent them 
doing this, bonie trees were therefore sprayed experimentally with 
this chemical and a proprietor in the Erin district was so nvell 
satisfied with the results that he imported a quantity of this insecti- 
cide to use on a large scale on his estates, lur. Guppy, wdio was 
appointed to assist me, is now engaged in investigating the life 
history and hii bits of tdi is beetle. The tender young leaves of a 
cocoa tree attract quite an army of caterpillars and beetles of several 
families, ■whicli although they do jiot constitute serious pests 
should be watched and destroyed if too numerous. The best 
insecticide to use against these gnawing insects is arsenate of lead. 
In the same manner that the leaves attract gnawing insects the 
flowers and young pods are injuriously affected by many suck- 
ing insects. The leaf hopper {Horiola arfuaiaj is the most 
important of these. It is fairly common not only on cocoa but 
on several other plants. It has been observed on mango where 
it does a certain amount of damage tb the young fruit and flowers, 
On cocoa it appears to be responsible for the withering of some of 
the young pods. Several sp’ecies of ants protect these insects in 
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their yoniig stages because tliny exude secretions of wliicb the 
ants are very fond. HeUotJirips riihrocinctiis is another insect 
seldom absent from cocoa estates but which only does occasional 
damage. There was an outbreak of this insect in the Guaico 
district in Noveuiber and December last. A paper on this pest 
is in course of preparatiDn. There are quite a ntimber of species 
of ants living on cocoa trees. Their relations to other insects 
and their iifrcncy in spread! »’.g fungoid diseases are matters for fiiture 
study. It is mulesirablc and dangerous’ that any inserts should be 
introduced on cocoa estates, it would therefore be a wise policy if 
every estitte had a small fumigating house or box, through wliicli all 
nursery stock should pass before being planted out. 

Coconuts. 

At the opening of the year complaints were received that beetles 
were attacking and destroying coconut palms. Estates were visited in 
all districts of the Island with the exception of the north coast and 
it was found that beetles were not the origin of the trouble. Fun- 
goid diseases were the primary cause and insects -were secondary to 
them. In dead or dying palms still standing, larva 3 of the “ Bearded 
Weevil” (Bhhui harbivostris) were plentiful arid trees that had been 
recently lei led attracted large iuim*''ers of the Griigru Beetle 
(Hijncliophonis pahnarum) . At Mayaro a species of SpJienophovus 
was found attacking a tree that was affected by root disease. 
Xijlelorus perforans was also found on diseased palms. In the 
Cedros district the adult of a Ehinocerus beetle [Oryctes, sp.) des- 
troy'ed young coconut plants by burrowing into them from beneath 
and damaging the internal soft tissues. The larvae were found in 
decaying coconut stems and stumps which were lying about. Cater- 
pillars of the butterfly Brassolis sopJiorae were found in small 
numbers at Icacos. In 1207 these caterpillars damaged cabbage and 
some coconut palms in the Siparia and Naparima districts. As they 
have proved very destructive in ihinama and British Guiana, they 
sliould be carefully observed. These caterpillars are easy to destroy 
owing to their habit of spinning and attaching together the piniuu of 
coconut leaves, thus forming a retreat to which they retire during 
the day. All that is necessary is to cut off the leaf affected and burn 
the caterpillars. The scale insects observed were Vinsonia HtelUfani, 
A^pidiohis destructor md Ic ey r a montser rat ensis, hiit none of these 
occurred in any number. 

Miscellaneous, 

At the opening of the rainy season swarms of- the young nymphs 
ot the (liaiit locmi [Trojndayris dux) make their appearance in the 
Icacos district. Last year they appeared in May. From specimens 
collected adults were reared which deposited eggs in confinement. 
It was ascertained that the nymphal period lasted from May to July. 
In October the females deposited eggs, which up to now have not yet 
hatched. In U^atiire there may be slight differences in the times of 
mauiring and laying, but it is now proved that there is but one 
brood of Locusts a year and with this knowledge it should be an 
easy matter to destroy the young nymphs when they hatch by 
spraying the food plants with arsenite of soda. This plan was suc- 
cessfully used in South Africa, 



Caterpillars of a small Pyralid moth were found to be quite 
injurious to young Cedar plants. The;/ damage the growing point 
of the plant and cause the tree to branch soon -r than it shuiihb 

Collection of Economic Insects. 

A metal cabinet and boxes were imported and the insect col- 
lection is progressing favourably. The identiticalion of the. specimens, 
owing to the wnnt of a complete working Library, i-^ rlifficnlt and 
slow and I am generally forced to ndy on specialists attached to 
large Museums abroad. To Dr, L. t>, Howard and liis stuff of expert 
Assistants I am under many obligations for the naming of specimens. 

Inquiries about Insect ‘Pests. 

Inquiries have not been so numerous as I exp'-cte l. Possibly 
the attention of Planters and others interested has iiotd)een'callerl to 
the importance of sending in specimens. It is important to know 
the distribution and prevalence of insect.^, and it is principally on the 
Planters I rely to ft>na a correct estimate of the distribution of 
insect pests in this Colony. When specimens are sent in friends and 
foes can be distinguished and in the case of foes investigations can be 
conducted at once and measures taken to suppress any dangerous 
species. 


F. W. Urich,. 

Entomologist. 


15th May, 1910, 
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At a meeting of the Board of Agriculture held in the Council 
Chamber, on Friday, llih March, 1910. 


Present : 

His Excellency the Governor (Prosiilent) in the clidiv. 

Tlie Director of Aoriculture (Vico-President). 

,, Hon. Mr. C. de Verteuil, 

„ ,, ,, G. T. Pe^sWick, c.m-G. 

„ „ „ W. Kay. 

„ „ ,, 11. S, A. Warner, k.c. 

Mr. J. P. Bain. 

Lieut. -Colonel J. H. Collens, v.n. 

Mr. J. D’Abadie. 

„ W. Greig. 

,, J. Moodje. 

,, H. E. Murray. 

„ L. Seheult, b.sc. 

,, J. IL Wade. 

The Assistant Director of Agriculture (Hon. Sec). 

,, Mycologist, Mr, J. B. Borer, m.a. 

„ Entomologist, Mr. J. W. Urich, f.e.s. 

„ Assistant Entomologist, Mr. P. L, Guppy. 

,, Curator of Gardens, Mr. F. Evans. 

Upon taking the chair His Excellency the Goveinor Aveiconjed 
Dr. H. A. IS'ichoUs, of Doininicu, an authority on Tropical Agriculture 
and formerly an honorary nunnber of the Central Board of Agricul- 
ture, Trinidad. 

The Minutes of the previous meeting of February 2;jth were 
confirmed after some alterations proposed by the Director of 
Agriculture had been accepted. 

'fhe detailed plan of experiments as to prevention and cure of 
t' Froghopper'’ on sugar cane \vas presented l:>y the- Secretary and the 
Enioiiiologist explained the methods of carrying it out and infonued 
the Board that he had alrea<ly begun operations. A letter frciu Sir 
Seville Lubbock to the Colonial Office 18th March, lUlO, on the 
subject of sending out an expert Entomologist -was read. — (C.S.O. 
6702/08.) 

The Board on the motion of the Hon. Mr. E. S. A. Warnerj K.O., 
seconded by the Hon. Mr. C. de Verteuil approved of the experiinent 
as detailed and passed the sum estimated for this purpose, viz., 

§3,022. . 
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The ^Secretary briefly described to tlie Board the ]')resent position 
of kiioAvledge as to the yields and cost of prodnctioii of riilflocr in the 
Colony and t!ie importance of obtaining definite data as to the cost of 
tapping and quantity and quality of inibner obtainable fruin He^ea 
braziliensis (Para) and Castilloa elastiea ( Castilloa). He submitted 
to the Board a plan fora series of experiments on rubber tapping and 
curing in 'rrinidad and Tobago informing the Board that at the 
following estates, plots of trees snita.ble ihr tapping would be placed 
at the disposal of the Board for ihis purpose 

Santa A-iieta ... Hongdenville ... Mr. F. Boos, 

Santa Jose ... Gnaico ... Mr. J. G. de Ganiies. 


Verdant Yale 
Poole 
Pdchmond 
Louis D’or 
Monte Cristo 


Arima ... Mr. J. ‘Wade. 

Savana Grande ... The Poole Hsb. Syndicate. 
Tobago ... Captain Short. 

„ ... Mr. T. W. M, Orde. 

Cumuto ... Mr. H. Mouceaux. 


On the motion of Mr. H. E. Murray seconded by Mr. J. 
cl’Abadie, the experiments as outlined by the Secretary were, apjproved 
by the Board and the sum estimated j^3,000 passed fur carrying them 
out for one year. 

A letter was read from Mr. T. L. M. Orde of Louis D'or, Tobairo, ^ 
urging the importance of experiments to obtain reliable data as 
to various questions in regard to rubber cultivation, and a conmiuni- 
cation from Mr. li. R. Hamilton, Hon. Secretary of the Tobago 
Planters’ Association asking the Board to take steps in this direction 
and also that they should send Mr. Carruthers to Mexico to observe 
the methods of tapping Castillua as carried out in that Country. 

The report of the Tobago Stock Farm Committee* was subinitted 
bj the Secretary, but in tlie absence of the Hon. Mr, S. Henderson 
its adoption was postponed. 

An application was read from Mr. J. Lionel Shannon, D.Y.M., 
for tlie p)C)St of Manager of the Government Stock Farm on the 
expirntion of the temporary appointment of Mr. Mcvinroy, the Acting 
Manager. The Director of Agriculture expressed his approval of Mr. 
Mcinroy’s conduct of the Stock Farm during the past year and on the 
motion of Colonel Cullens seconded by the Hon. Mr, W. Kay, it was 
decided: — 

That the Bounl recommend Government that Mr. Mclnroy 
be confirmed in his appointment as Manager of the Gov- 
ernment Stock Farm.” 

A proposal by the Director of Agriculture to prevent expoitation 
of stock bred on the Government Farm was considered and after a 
discussion in wdiich the Regulation of the Government of British 
Guiana were read aiicl Mr. Greig informed the Board that he had been 
present at a sale in Canada when cattle was sold under restrictions as 
to its export from the j)rovince, the inatter was postponed. The 
Secretary was instrueted to obtain information from Canada as to the 
methods by which the restrictions on exportation of such stock were 
'.enforced' there. 



A letter was read from the Secretary of the Agriciiltiiral Society 
of Trinidad and Tobago tn the Government in regard to holding 
a Ceiifcrai xigricnltnral Sliow: in Port-of-Spain in 1911, under the 
auspices of the Society, and asking for a grant of £GOO for Prizes 
which had lieen referred to the Beard, The question of the Board’s 
contributing to the expenses of this Show was suggested and the 
matter referred to the Advisory Committee. 

The report of the Committee on Agricultural Education was 
presented and the scheme explained by the Director of Agriculture. 
The cost was estimated at £600 per annum. 

The matter was referred to the Advisory Committee. Mr. L. 
Seheult, B. Sc., being added to the Committee for this purpose. 

Mr, H., E, Mirrray and the Assistant Director of Agriculture 
were added to the Advisory Committee. 

The following recommendations of the Advisory Committee were 
passed by the Board : — 

That cheques be countersiocned by the Hon. Mr. G. T. 
Fenwick, C.M.G. or Hon.^Mr. E. S. A. Warner, K.C.” 

That the accounts of the lioard be audited every six months 
and l\fr. Duncan Campbell be asked to do this at a fee of 
two guineas per audit.” 

The Board adjourned until Friday April 22nd, at 1.45 p.m. 


J. B. CAnEUTIIEES, 

I ! on 0 ra r j S ecr e t ary . 
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Obituary Notice. 


John Bennett Carruthers, F.R.S.E., F.L.S. 
Born 19tli January, 1869. 

Died 17 til July, 1910. 


The following Despatch from His Lordship the Secretary 
of State indicates the esteem in which the services of the late 
Mr. Carnithers were held by the Government : — 

Sir, 

I have the honour to acknowledge the receipt of your Despatch No. 
227 of the 18th July, reporting the circumstances of the death of Mr. 
J. B. Carruthers, Assistant Director of Agriculture and Government 
Botanist. 

2. I received the intelligence of Mr. Carruthers’ death with great 
regret, and I am sensible of the loss which the Colony has sustained 
through being deprived of his services. 

I have the honour to be. Sir, 

Your most obedient humble Servant, 


Governor 

Sir G. R. Le Hunte, K.C.M.G., 
&c., &c., &c. 


(Sgd.) CREWE, 
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SUGAR. 


Section I-— SUGAR- 

Seedling Oanes E,etnrns. 


The Eeturns received from tlie Owners or Managers of tlie 
different Estates in the Colony are summarised in the following 
Table. Judging by the acreage returns the most popular seedlings 
are : — 

D. 109 ... ... ... 2,924 acres. 

B, lob ... .• ... 2,o71 ,, 

D. IIB ... ... ... 1,917 „ 

D. 025 ... ... ... 1,117 „ 

B. 347 ... ... ... 875 „ 

The total area under Seedling Canes is 11,540 acres. 


Seedling Canes Returns, 1909 Crop. 


i 

Seedling, j 

Total | 

A.CREAGE. j 

Estates. 

B 109 ... 

78 ... 

Bronte (62), Waterloo (16). 

B 145 ... 

20 ... 

La Florrissante. 

B 147 ... 

140 ... 

Waterloo (57), Bronte (40), Esperanza (40), 
Usine St. Madeleine (3). 

B 156 ... 

2,571 ... 

Esperanza (737), Waterloo (577), Woodford 
Lodge (480), Brechin Castle (^330), Caroni 
(305;, Usine St. Madeleine (76), Malgre- 
toiite (28;, La Florrissante (19), Orange 
Grove (10), Bronte (6). 

:B 208 ... 

452 ... 

Usine St. Madeleine (i52), Esperanza (84), 
Waterloo (48), Bronte (46), AVoodforcl 
Lodge (32), Orange Grove (30), Hermi- 
tage 1 26), Malgretoute (18), Bien Venue (1 0), 
Friendship (4). 

B 306 ...i 

174 ... 

lYaterloo (117), Usine St. Madeleine (56). 

B 347 ...I 

875 ... 

Caroni (208), Waterloo (171), Brechin Castle 
(158), Esperanza (150), Usine St. Made- 
leine (73), Bien Venue (56), La Fortunee 
(40), Malgretoute (i2), Woodford Lodge (5), 

, B 376 . 

80 ... 

Orange Grove (38), Usine St. Madeleine (29), 
Esperanza (13), 

B 1,529 . 

7 ... 

Esperanza. 

B 1,566. 

1 

.jj: 

W^aterloo. 

B 1,753 . 

65 ... 

Esx>eranza (60), W^oodford Lodge (5). 

B 3,289 . 

4 ... 

Esperanza. 

,B 3,390 . 

X 

4 

. Waterloo. 

B 3,4C5 . . 

I 

4 ... 

Waterloo. 

B 3,412. , 

10 ... 

. Orange Grove. 

. D 78 . . 

125 ... 

■ Usine St. Madeleine (47), Malgretoute (40), 
Buen Iiitento (28), Brechin Castle (10). 

D 95 . . 

79 ... 

■ Brechin Castle. 



SUGAE.- “ Conthiued. 


Seedling Canes Be tyirns. 1909 Cron. — ContfL 


Seedling. 

Total 

AcREACtE. 

Estates. 

D 109 ... 

2,924 ... 

Usine St. Madeleine (1,236), Waterloo (523), 



Orange Groye (460), Woodford Lodge (281), 
Brechin Castle (120), Esperanza (85), 



^’aroni (78), La Eortunee (45), Bleu 



Venue (40), Malgretoute (20), Buen In- 
tento (19), Hermitage (7), Bronte (5), 

I) 115 ... 


Friendship (4). 

37 ... 

Waterloo (30), La Florrissante (4), Usine St. 

D 116 ... 


Madeleine (3). 

1,917 ... 

Brechin Castle (932), Caroni (352), Waterloo 



(230), Esperanza (109), LaElorrissante (63), 
Malgretoute (46), La Eortnnee (35), Usine 

D 145 ... 

224 ... 

St. Madeleme (33), Bieii Venue (29), Buen 
Intent 0 (28), Friendship (25), HindiLstan 
(25), Craignish (16). 

Usine St. Madeleine (167), Waterloo (52), 



Hermitage (4). 

D 146 ... 

128 ... 

Esperanza (70), Woodtord Lodge (57). 

I) 156 ... 

10 ... 

Buen Intento. 

D 207 ... 

4 ... 

Malgretoute. 

1) 625 

1,117 ... 

Usine St. Madeleine (590), Waterloo (111), 

D 3,039 ... 


Bronte (77), Malgretoute (76), Orange 
Grove (70), Caroni (67), Brechin Castle (56), 
Friendship (28), Bien Venue (14), Buen 
Intento (14), Esperanza (8), Hermitage (2). 

18 ... 

La Fortune B. 

T 24 ... 

16 ... 

Esperanza. 

T 33 ... 

2 ... 

Esperanza. 

T 78 ... 

6 ... 

Esperanza. 

T 83 ... 

6 ... 

Waterloo. 

T 105 ... 

7 ... 

Waterloo. 

T 108 ... 

4 ... 

Esperanza, 

T 145 ... 

5 ... 

Esperanza. 

T 146 ... 

296 ... 

Waterloo (173), Friendship (41), Bien Venue 



(18), Buen Intento (15), Usine St. Made- 
leine (14), La Fortune e (12), Brechim 



Castle (12), Malgretoute (10). 

T 171 ... 

5 ... 

Waterloo. 

T 247 ... 

100 ... 

Waterloo (80), Esperanza (20). 

T 306 ... 

2 ... 

Esperanza. 

M TOO ... 

6 ... 

Malgretoute. 

White 1 

319 ... 

Waterloo (232), Usine St. Madeleine (42), 

Tr’iisp’rent j 


Brechin Castle (34), La Florriss.ante (10). 

Burke 

16 ... 

La Florrissante (11), Usine St. Madeleine (5). 

Sealy 

1 

4 ' ... 

Waterloo. 

Bourbon'i' ... 

3,869 ... 

Usine St. Madeleine (3,200), Woodford Lodge 


(643), Waterloo (24). 

Claret 

93 ... 

Usine St. Madeleine (56), Waterloo (36). 

Exp’rim’nt ) 
Mixed 1 

250 ... 

Caroni (197), Brechin Castle (51). 

Scard Cane... 

i ... 

Usine St. Madeleme. 


Returns from o Estates only. 
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SUG-AR. — Continned. 

Results of analysis of Seedling Canes. 


The following tables show the results of analysis of some of the 
Seedling Canes grown at the St. Clair Experimental Station. 

These canes were reaped and analysed cHiring the period 9tli to 
13th May, 1910, 

Table I. — Canes planted at the end of January 1909, fifteen and 
a half months old at date of reaping. 

Table IL — Canes planted at the end of June, ten and a half 
months old at date of analysis. Two of these Seedling D 64 and 
D 4:397, although heavy canes, are exceedingly poor in Sucrose 
content and quotient of purity : — 

TABLE I. 


Canes planted January 1909. 15i months old when analysed. 


No. of Cane.. 

■ 

Average weight of each 
cane. 

Per cent, juice. 

O 

+3 

O 

o 

o .2 

CD 13 

Brix. 

Per cent. Sucro.se. 

Per cent, of Glucose. 

Per cent, solids non- 
siigar. 

Quotient of purity. 

I), 60 

2*8 Ihs. 

60-9 

r05S7 

14*4 

11*22 

2*32 

0-86 

77*9 

♦D. 145 

8-9 „ 

66-9 

10792 

19*1 

17*45 

0*51 

1*14 

91-3 

366 ... 

5-9 ,, 

67-9 

1*0770 

18*6 

16 *69 

0*41 

1*50 

89*7 

tU. 6‘25 ... 

L2-8 „ 

67*6 

1 1*0709 

17*2 

13*26 

2*79 

1T5 

77-0 

,Mh2468,. .. 

ST 

64-8 

1 1*082.8 

19*9 

17*25 

0*67 

1*98 

86*6 

^■1).3956 ... 

7*4 „ 

66*1 

1'0717 

17*4 

14*49 

1*90 

1*01 

83*2 

... 

S-8 

66-9 

1*0744 

18*0 

15:78 

1^27 

0*95 

87*6 

MX4805,, ... 

1 6-3 „ 

60-3 

1*0775 

18*7 

16*03 

0*61 

2*06 

85*7 


* Mean of two analyses, 
t Mean of three analyses 
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SUGAR. — Continued. 


TABLE II. 


Canes planted June 1909. IO 2 months old when analysed. 


N 0 . of Cane. 

Average weight of each 
cane. 

Per cent, juice. 

Specific Gravity of juice. 

Brix. 

d 

02 

U 

0 

dQ 

e 

0 

0 

0 

i-H I 

i 

0 i 

rJ2 j 

5 1 

■3 

3 

0 

0 

rH 

01 

■q 

02 

t ^ ! 

0 ^ 1 

Quotient of purity. 

T. 

39 .. 

■ 2 -7 Its. 

62 -S 

1‘0873 

20-9 

19-16 ' 

0-96 ’ 

0-78 

91-6 

T. 

83 ... 

2‘8 ,, 

62-5 

1-0766 

18-5 

16-84 

0-81 

0-85 

91-0 

T. 

192 ... 

3 '2 „ 

66-0 

1-0739 

17 -9 

15-81 

1-OS 

1-01 

8S-3 

;T. 

202 ... 

2-6 „ 

67-4 

1-0761 

18-4 

16-51 1 

0-93 

0-96 

89-7 

D. 

64 .. 

9'0 „ 

68*0 

1-0468 

11-6 

7-27 

3-51 

0-82 

62-6 

D. 

177 ... 

4-1 „ 

68-6 

1-0652 

15-9 

13'11 

2 -os 

0-76 

82-4 

D. 

216 ... 

4'2 „ 

671 

1-0704 

17-1 

13-82 

2-36 

0-92 

80-8 

B. 

224 

3’6 „ 

66-7 

1-0695 

16-9 

14-86 

1-48 

0-56 

87-9 

D. 

294 .. 

71 „ 

68-7 

1-0630 

15-4 

12-45 

' 2-32 

0-63 

80-8 

D, 

326 ... 

7-0 „ 

64-2 

1-0748 

18-1 

1517 1 

2-08 

0-85 

83-8 

D. 

338 ... 

6'0 „ 

65 '6 

1-0695 

16-9 

14-61 

1-55 

0-74 

86-4 

D. 

348 ... 

5*3 ,, 

70-3 

1-0687 

16-7 

13-41 

1-92 

1-37 

80-3 

D. 

358 .. 

0-7 „ 

641 

1-0647 

15-8 

12-23 

2-50 

1-07 

77-4 

D. 

405 ... 

6-0 „ 

63-2 

1-0630 

15-4 

12-35 

2-09 

0-69 

80-1 

^1). 

426 ... 

4-6 „ 

63-4 

1-0770 

18-6 

15 -82 ' 

0-91 

1-87 

85-0 

D. 

433 .. 

51 „ 

67-6 

1-07.35 

17-8 

15-53 

1-62 

0 65 

87‘2 

1). 

448 ... 

S'7 „ 

69 '3 

1-0682 

16-6 

12*97 

2*60 

1-03 

78-1 

"D. 

464 ... 

51 ,, 

66-4 

1-0819 

19-7 

17-60 

0-40 

1-70 

89-3 

D. 

504 ... 

5-0 „ 

67 ’9 

1-0770 

18-6 

16-15 

1-62 

0-83 

86-8 

*1). 

526 

4'6 „ 

64'0 

1-0766 

18-5 

15-45 

1 1*05 

2-00 

83-5 

I). 

4395 .. 

6-9 ,, 

64-8 

1-0609 

14-9 

11-74 

1-91 

1-25 

78 ■7 

*1). 4397 ... 

6 -3 „ 

63 '4 

1-0510 

12-6 

8-44 

2-06 

2*10 

66‘9 

, B. 4407 ... 

4*0 „ 

64*7 

1-0806 

19-4 

17*40 

1-18 

0>82 

89-6 

■^Queensland. 

5-6 „ 

66-4 

1-0891 

21-3 

19-42 

0-74 

1-14 

91-1 


* Mean of two analyses. 


JOSEPH DE VEETEUIL/ 

IStli Majj 191Q. Assistant GDYerajiient Analyst. 
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Distribution of Seedling Oanes, August, 1910. 


Applications for Seedling* Canes available for distribution. 



Perseverance 

Estate, 

Chaguanas. 

Woodford 

Lodge. 

Brechin 

Castle. 

Caroni. 

Tennants. 

W aterloo. 

Bronte. 

Col. Company 

7 estates. 

No. available. 

74 

1,000 






1,000 


2,560 

145 

750 

750 



. .. 




1,750 

294 

. .. 

. .. 




12 

12 


36 

326 



12 

i2 


12 



48 

338 



7 

7 


7 


... 

36 

366 

150 

i20 

120 






500 

464 

4 

4 

4 

4 

4 

4 

4 


36 

504 


... 



20 




36 

2,468 

40 

40 



40 



250 

440 

3,956 




ioo 




200 

330 

4,395 



20 






36 

4,397 


30 



30 



150 

225 

4,399 



^ 20 

20 





60 

4,407 

... 



12 





24 

4,805 


200 

. . < 

... 




' 400 

660 

Qiieeiisland 

’io 

20 

1 

' ’k) 

20 

i 

k 

k 

'k 

i 20 

1 
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Notes on the Biology of the Proghopper. 

By Dr. Le\yis H. Gough. 

{A pajper read before the Agrlcidtiiral Society on Tuesday, Sept. ^dO.) 

The following notes make no claim to completeness, owing to the 
shortness of the time during wdiicli I have been able to study the 
biology of the froghopper. Yet I believe I have established some 
facts which are worth making known as a preliminary communication. 

THE EGGS. 

There has hitherto been some doubt concerning the place where 
the eggs are laicb and the opinions on this matter have been very con- 
tradictory. It has been asserted that they are laid in the earth, or 
on rhe roots, or on the leaves of the canes. 

I have been successful in obtaining eggs both in my experimental 
cages and also in the field. As far as my experience goes at present 
they are not deposited in the ground, but in slips made in the tissue 
oi the leal sheaths \or of the leaves near their bases) of the leaves 
nearest to the ground. , — 

1 first discovered froghopper eggs on some stems of a knot grass 
in a pot used in an experiment (11/9/1910). The eggs had heen laid 
ill slits made in the bottom leaf sheaths, and were lying between the 
leat sheaths and the stalk. A feAv were also imbedded in the tissue 
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of tlie basal portion of the leaf. fSee pliotograpli). As tlieie was 
no room for the female to have crawled down inside the leafslieatli, it 
is evident that the eggs had been introduced from outside through 
slits in the tissue. Some of the eggs actually protruded slightly out 
of their slits. 

Subsequently I have found eggs in the leafsheath of a cane 
growing in a field at ‘"Brechin Castle’^ (lo/9/I910). In this case 
the egg was fixed in a slit in the inner surface of a withered leaf- 
sheath. 

As yet I have only found eggs near the ground on the bottom 
leaves. 

The eggs are yellow, measuring about 3-lOOth of an inch by 
1-lOOth ('75 mm. X '255 mm.). Their shell is very finely chagrined, 
rounded at one end and somewhat truncated at the other, the punc- 
tuations of the surface at this end being somewhat larger than 
elsewhere- 

The period recpiired for hatching has not yet been ascertained, 
as I have not yet had the eggs long enough for them to hatch. 

The period required from the stocking of a breeding-cage with 
adult froglioppers to the first appearance of froth has been found at 
25 days {11. 8. to 5/9/1910.) This does not however prove much, 
as it was not known when the first eggs were laid, neither is it 
proved that the nymphs produce froth immediately after hatching. 

THE NYMPHS. 

I have as yet only few observations worthy of record concerning 
the nymphs ; not knowing what stage they were at when obtained it 
was not worth the time it would have required if any attempt had 
been made to count the number of moults. 

Although the larvae usually live on the roots near the surface or 
deep under the cane stool, it has been found possible to rear them to 
maturity on the stems and leaves of grasses. I have also found them 
in similar positions in the field. 

THE ADULTS. 

The adults emerge wdthout having undergone any period of 
quiescence. The ‘‘ froth'’ in which they are enclosed has been found 
to be quite stiff and dry when they emerge, being then no longer 
wet or sticky. 

In the held the sexes are present in approximately equal 
numbers, as has been proved by counting specimens caught by hand, 
and checked by counting specimens emerging in the breeding cages. 
Of 4,451 froghoppers caught by hand, 2,148 were males, 2,d03 were 
females.' 

During the day the froghoppers are usually found sitting in the 
angles of the leaves. They almost invariably sit with their heads 
uppermost. In the evening they crawl up the leaves and can then 
be readily seen sitting on the blades, or ffying. 
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Oopiilation takes place during tlie day and in tlie evening . 
Copulating couples often sit side by side -witli their heads pointing in 
the same direction, upwards. Occasionally they are seen with their 
heads pointing in opposite directions. 

Both sexes are readily attracted by light, as proved by experi- 
ment. Their attraction to light has been used as a means of 
exterminating them by the use of traplights. But the females are 
apparently more sedentary than the males, and do not get caught by 
trapliglits to the same extent. Of 12,993 froghoppers caught by 
traplights between August 10 and August 25 in all parts of the 
sugar growing area only 188 were females. These figures are 
substantiated by later catches ; of 3,844 caught between September 
13 and 15, only 44 were females. The totals for August and Sep- 
tember together are 16,837 froghoppers of which onlj^ 232 were 
females. 

NATUKAL ENEMIES. 

Of the natural enemies the most important is a species of mould 
which attacks adults and nymphs, killing them in from three to 
■eight days after infection. .Nymphs which are infected just before 
moulting for tlie last time, can moult and then as adults die from 
tlie infection. Death usually takes place on the fourth clay after 
infection. 

The mould is present in quite large quantities in places. At 
Tarouba 63 moulded froghoppers were collected and sent me. A 
traplight sample from the same place, containing 794 specimens, con- 
tained 10 attacked by the mould. (The sample was examined two 
days after taking.) 

This mould grows readily and produces spores in vast quantity on 
bouillon-agar, bouillon-gelatine, potato-cylinders and mist-agar ; it 
groivs very slowly and has not produced spores after three weeks 
grcjwth on cane-juice agar and on cane-cylinders. 

PRACTICAL RESULTS. 

The pn'actical application of the data set forth above remains to 
be worked out. 

Knowing now where the eggs are to be found, application of 
some insecticide {e.g. tobacco juice) as a spray should be of great 
use. The proper time for the application would be soon after the 
first flight of adult froghoppers is observed early in the season. 

The fungus should also prove to he au excellent help in keeping 
down the blight, and I am inclined to think that the possibility of 
cultivating it on mist-agar (dung-infusion agar) may proveto be 
of economic importance. As to the time to spread it artificially, I 
am of the opinion that the right season will be the same as that for 
spraying the eggs. This would probably give the iungna a start 
ot three or four months as compared to its normal occurrence. As 
there is absolutely no difficulty about its culture on a small scale, it 
should be a simple matter to grow it in the necessary quantities. 
—■The Mirror^ September. 23, 1910. , 
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Interim Report on Froghoppers, 

BV 

F. W, Upjch. 


, This Keport consists of some of tlie principal data obtained in 
connection witli tlie study of the biology of the Froghopper during 
the past seven months, and it will be one of a series discussing not 
only Froghoppers and their relation to Cane Blight but also other 
insects affecting sugar cane. 

The results obtained up to now in connection witli some experi- 
ments carried on at Chaguanas are also given. These experiments 
were started in February and will be carried on until the canes are 
reaped. 

Introduction. 

As mentioned in my Paper '' Froghoppers in Sugar Cane ” (18')* 
“Blight ” in sugar cane is of long standing and there is reason to 
beliewe that Froghoppers have always been associated with it. At 
the time I wrote (January 1910) I was under the impression that it 
was only in Trinidad that this member of the family of CercopidcE 
did damage ; but it appears that in 1883 it caused trouble in British 
Honduras. In his work “The Colony of British Honduras, its 
Eesources and Prospects ” Sir Daniel Morris (3) says : *' A liy, or 
“ rather moth appeared to be troublesome to canes at certain seasons 
“ of the year. The different stages of the dy are described by Mr. 
Morrison as follows : — “About the end of June or July a white froth 
‘‘similar to what is known in England as “cuckoo spittle” or 
“goat spittle” appears at the canes, both under and above ground. 
“ On examination, a small green wingless insect is found embedded 
“ in the froth, which remains in this state till about August, when 
“ it matures into a dy. While affected in the manner above stated, 
“ the canes become stunted in growth, but even afterwards with 
“ the mature, insect they are not free from injury, as the fly 
“ attacks the leaves and causes them to be spotted and eventually die 
“ off’. The lower leaves appear to wither first, but the upper leaves 
“ are soon attacked, and sometimes so severely as to cause the whole 
■“ to fall off, leaving nothing but the bare cane standing. Even among 
“ canes not severely attacked the joints are short and poor. About 
“the end of September and October the “fly” disappears. The 
“ canes after a time, relieved from the attacks of the dy, make very 
“ fair growth, their joints become long and full, and they continue to 
“ develop until cutting time.” 

To this account Mr. Morrison adds : “ The dy is more severe in 
“ damp and wet lands, in lo-wer portions of fields, than in dry, 
“ powdery land. I obtained a dy for determination and find it is 
“ not at all uncommon in moist districts in other parts of the world. 


* The numbers refer to the Bibliographv which will be found at the end of this 
paper. 
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I recominend a dressing of powdered lime to tlie cane stools wliere 
tlie ‘ froth ’ first appears and this tog-ether with good drainage will 
” I believe effectually deal with the evil/’ — (D. Morris, pp. 35-36, 
Brltisli Honduras— published in Trinidad Mirror by Mr. J. H. 
Hart, T.L.S.) These observations which have been fully confirmed 
here are the first authentic records of the harm Froghoppers can do 
to canes ; they are amply borne out by the experience of the Trinidad 
Planters. Quite recently Mr. Quelch has reported the existence of 
Cuckoo spit ’’ on Plantation Melville, in Demerara, and from 
specimens of nymphs that he was good enough to send me they seem 
to belong to the same species as the Trinidad insects. In his letter 
Mr. Quelch makes no mention of damage to canes, bnr, he has the 
insects under observation and will no doubt issue a report in due 
.course. 

Distribution. 

Mr. McLeod (12) mentions that Froghoppers may have been 
introduced into this Island, but there is no doubt that Tomasj[^is 
fostica is indigenous to Trinidad. It is an insect that has a wide 
range of distribution in Central and Northern South America, it has 
been recorded by Fowler from Mexico, Nicaragua, Costa Eica and by 
Quelch from Demerara. It is likely that the species recorded from 
British Honduras by Morris Avas also a Tomasins. 

Food Plants. 

The original food plant of Tomas^is ^postica is Savannah grass,, 
but it is sometimes found on Para and Eazor grass. As Savannah 
gi Jiss is very plentiful on some Cane estates especially those situated 
on low lying lands, it is quite easy for the insects to pass over to 
canes. It is Avell known that Avhen wild plants have insect enemies 
and a plant related to them is cultivated among or near them, the 
insects generally attack the nerv plant, especially when their natural 
food plant is eradicated by the new crop, as is done to grass by high 
canes. From Savannah grass collected from St, Ann’s, Guapo, 
Moraga, Cedros, Heights of Oropuche, Arima, Tunapuna, Ciimuto, 
Montserrat, nymphs of Froghoppers Avere bred. I have reared 
adults from the egg stage to the mature insect on grass and canes. 
In both cases the plants suffered from the actiAuty of the nymphs 
and were sometimes killed. 

Life History Studies. 

Mgg Stage . — Eggs are deposited singly in dry cane and grass 
sheaths near the ground. Often they are found sticking on to a 
grass stem, just below the surface of tlie ground. The hatching 
of the young nymphs depends on the Aveather and degree of 
moisture in the soil. Eggs kept fairly dry remained dormant 
from February to June, Avhen they hatched on being exposed 
to rain. On grass taken from Guapo on 25th May, nymphs 
hatclied 9 days after. From a cane root isolated on 21st July 
nymphs hatched as follows : —on 23rd. 1 ; 28th, 2 ; 30th, 1 ; August 
1st, 1 ; 6th, 1 ; 7th, 4:. On another occasion during a spell of dry 
weiither grass roots av it h earth adhering Avere taken from a field and 
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placed in a damp cliamber, 2 days after njmiplis liatclied and during 
n week none were observed to have batched on the grass left in the 
field. As a check some more of tlie same grass was placed in a damp 
chamber and 3 days after yielded nymphs- From loth to 23rd July 
adult Frog'hoppers were introduced into an isolation cage in the open 
over a cane plant. Nymphs were observed for the first time on 
3rd of August or 12 days after, the weather at the time was rainy. 
On 11th June a single pair of adults was isolated. Young nymphs 
were observed on 30th June. From above it would appear that the 
egg stage depends on weather and moisture and that under favourable 
circumstances it lasts from 12 to 20 days. 

Nym^phal Stage. — The nymphs when recently hatched attach 
themselves to the nearest cane or grass rootlet, but should they be 
disturbed, they are quite active and crawl away, their gait 
resembling that of an Aphid or young scale insect. During the 
nymphal period they remain in one place or change according to the 
quantity or quality of the food supply. In an isolation cage a 
nymph remained in the same place on a grass root for 1-1 dayts, then 
it changed on to a cane root twice in 2 days, after that it remained 
on the cane root in the same place for 17 days at the end of which 
period it emerged as an adult. On another occasion a nymph 
lemained in the same spot for 35 days, its whole nymphal period. 

After hatching the young nymph passes through 4 stages before 
issuing as a perfect insect. The period of stage I values from 12 to 
15 days, II 6 to 10 days, III 5 to 8 days, and IV 9 to 10 days 
making a total nymphal period or sjjittle stage of 32 to 42 days. 
In stages III and IV wing pads are visible, being larger in stage IV. 
When the nymph is about to change its skin for the last time the 
colours of the wings of the adult are visible through the skin 
covering the wing pads. The shed skins remain in the spittle mass 
after the nymph has moulted. 

Adults . — The habits of the adults are described in myi^aper (18) 
and I have little to add to them now. 

Multiplication . — With a view of determining the multiplication 
of the Froghopper and forming an idea of the time a single 
generation would extend over, a pair taken in copula was 
isolated and the following data were obtained : — On 9th June the 
pair was placed in an isolation cage with growing cane, roots exposed 
above the earth ; on 12th June, the male was found dead ; the 
female fed well on cane leaves until the 30lh June when she 
died. At times she was seen on the. cane roots where she remaiued 
for a whole day at a time, at other times she was engaged in 
feeding on the leaves when she remained on one spot as luiich as 5 to 
(3 hours Unfortunately the act of oviposition was not observed, it 
no doubt took place at night. On the 30th June the first uyniphs 
hatched and from this date a few more appeared every day, but 
owing to their position they were difficult to count, but as far a.s I 
could make out tliere were about 30 in all. Some died before 
attaining maturity and from this brood I obtained, 21 adults, 
11 males and lU females. They issued between the 1st and 
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30tli August bj ones, twos or tlirees. A generation thus extends 
ill favourable weather over a period of 3 months. The adults 
generally issue in the morning and in the evening they are 
ready to mate. Those issuing early are thus able to propagate their 
kind before the whole brood is fully developed and one can easily 
understand how, in this manner there is coiitiiiiious generation and 
a continual succession of broods, only interrupted in some localities 
by very dry conditions of the soil. During the dry season in 
favourable damp places overgrown with grass such as traces 
ovipositioii never stops and in such jilaces eggs are always hatching. 
A continuous supply of food is assured by giuss and canes being 
found ill all stages of growth on estates. The proportion of males 
and females in the field varies according to season, but on an average 
per cent, of the total number are males. 

Natuhal Enemies. 

Nothing new can be added to what I said under this heading in 
my last paper (18), but some experiments carried out in conjunction 
with Mr. Rorer with the fungus referred to in my paper (5 ) have 
proved that it is parasitical not only on adults but also on nymphs as 
well. Mr. Rorer gives an account of the fungus. For the next feu' 
months w’e are planning some experiments in the fields on a large 
scale. 

Methods of Control. 

More til an ever do 1 urge the necessity for clean weeding while 
the canes are young and before they keep down the grass themselves. 
In the act of weeding eggs and nymphs are scraped up and are accu- 
mulated in boucans and for this reason these latter should not be left 
on the fields when possible. They should be disposed of by burying 
deeply or burning when practicable. I do not think that froglioppers 
can ever be controlled by trap lights, the weeding is far more impor- 
tant. Another method of control consists in preventing grass grow- 
ing on recently ploughed land by planting leguminous cover crops. 
So far Bengal oeans seem to give the best results, but different kinds 
of cow peas will also be tried. 

Sug*ar Cane Experiments in connection with Proghoppers- 

Nakire of FjX'periments , — To determine whether by taking away 
all food plants by which the Froglioppers carry over from crop to 
crop, will eradicate or reduce tl is pest. 

Plot A. — 25 acres Plant Canes, weeded twice since April. 
Average number of Froghoppers caught to end of 
August 382. 

Plot B, — 25 acres Plant Canes. No special treatment. Average 
numberof Froghoppers caught to end of August 55fi. 

Plot E.—-25 acres 1st Ratoons. Weeded twice since April. 
Average number of Froghoppers caught to end of 
August 444. 

Plot F.— 25 acres 1st Ratoons. No special treatment. Average 
number of Froghoppers caught to end of August 681. 



181 


SUGAR. — Coutiumd. 


Bemarhs. In plots A and B the nymphs were found up to the 
end of August on the grass, so far very few canes have been attacked. 
Ill Plots E and F nymphs are found on grass and canes. The fields 
should have been weeded oftener, but this was not possible on 
acGornt of the want of labour. All traces surrotinclmg the fields 
are kept clean by brushing and spraying with arseiiite of Soda. 

The three ratoon fields which comprise Plot E were treated as 
follows ' — -No. 1 Trash burnt off after canes ivere cut. Nmriber of 
Froghoppers caught iii 3 days at the end of July 677 ; No. 2 Trash 
forked in and buried. Number of Froghoppers caught at the same 
time as in No, 1 1,482 ; No. 3 Trash removed from field. Number 
of Froghoppers caught at the same time as Nos. 1 and 2 1,800. 

As far as the appearance of the canes is concerned the plant 
canes are all healthy and growing well. The ratoons look well 
with the exception of those on No. 2 field of Plot E which show 
signs of "^Blight.” 

During the coming months the plant canes will be dusted with 
spores of the parasitical fungus, in order to start an epidemic among 
the Froghoppers. 
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THE POLLOWINH LETTERS A^T> PAPERS OX SUGAR CANE BLIGHT AND FROG- 
HOPPEPt— In ProceeiiiiigSj xigri cultural fSociety of Trinidad and Tobago, 

Hon. G. T. Fenwick, C.M.G. — Vol. page 557. 


H, navacciolo, F.E.S., G.M.Z.S. „ „ 558. 

A. E. Collens, F.G.S. „ „ 561. 

Jas. Black ,, ,, 565, 

J. W. Arbuckle „ ,, 56G. 

Jas. Gaul ,, ,, 568, 

Jas. Gilbert ,, ,, 570, 


14. 1009 — J. H. Hart. — Remarks on Sugar Cane Blight. — Proceedings, Agricultural 

Society of Trinidad, Tol. IX, pp. 32-40. 

15. ,, Prof. P. Carmody, F.I.C., F.C.S. — Sugar Cane Blight and Analyses of Soils.— 

Proceedings, xigricultural Society of Trinidad and Tobago, Vol. IX, p. 107- 

16. ,, A. ITiich, Pli. D., F.I.O.— xVualysis of a lieavv' clay soil at Frederick {Ociro^ii 

estate) badly attacked by Blight in July, 1.90S. — Proceedings, Agri cultural 
Society of ’Trinidad and Tobago, Vol. IX, p. 114. 

IT. ,, F. IT. ITrich.—Froghoppers.— Proceedings, Agricultural Society of Trinidad and 
Tobago, Vol. IX, p. 125. 

IS. 11)1 0—P'. W. XTrich.—Froglioppers in Sugar Cane . — BiiUctin Department of Agricul- 
ture, Trinidad, Vol. IX, pp. 15-21. 


The Froghopper Fungus. 

BY 

James Birch Borer. 


In a short article dealing with sugar cane blight and frog- 
hoppers published in 1906, F. W. Urich ^ called attention to the 
fact that large numbers of the insects in the field were being killed 
off by a fimgusj and that the brunt of the attack of blight had 
apparently been checked in this way. Colleiis, ^ and Barrett ^ and 
Hart Carmody and Urich in more recent papers on cane 
blight all attribute the death of large nuinhers of adult froglioppers 
to the fungus in question, while Collens in addition found that 
nymphs could be killed by inoculation with spores taken from dead 
adult insects. 

Though all these writers were evidently dealing with the same 
fungus some confusion exists as to its identity. Hart and Collens first 
stated that it belonged to a genus of the Entomophtho, a family 
containing many well known insect fungi; but material sent by 
Collens f to the U.S. Department of Agriculture wms determined as 
Oo$pora iestnictor Penicilliim anisotlim; Avhile specimens which 
were sent to Kew in 1908 were examined hy JMassee J who diagnosed 

The numbers refer to the Bibliography given at the end of Mr. Urieh’s paper, 
f Bulletin Agricultural Information, Department of Agriculture, Trinidad, Vol. IX, 
Xo. 61, p.:45. ^ . 

t Koyal Botanic Gardens, Kew, Bulletin Miscellaneous Infomiatioii, No. I, 1910. 
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tlie fungus as a new species to which he gave the name Sepocijlirt- 
drimi susiiectuw. An examination of the fungus however shows 
that it is not one of the Entomophthorace^e, nor does it agree at all 
with Massee’s diagnosis and description. It is possible that the 
material sent to Kew was not well packed and became overgrown 
with a Septocyliiidrium which obscured the original fungus. 

The writer so far has been able to hnd only one spore foriri 
of the fungus, and this is of the Oospora type, hut attempts are 
being made to determine whether or not another type of spore is 
ever formed. 

A detailed description of the fungus with illustrations is in 
course of preparation and will be published later. 

The spores of the fungus are cylindrical in sliape and very 
smalj, bi'ing only *00012 inch long by *00001: inch wide. They 
germinate within a few hours in water, or on any moist surface, with 
one or at times two germ tubes which quickly grow into long slender 
fungal filaments. If the spores are placed in the spittle of froghopper 
nymphs or nn the surface of adult insects kept more or less damp the 
germ tubes quickly gain entrance to the interior of the insect body 
either through the natural openings of the body or through the 
thin tissue between the .segments. Once within the insect the 
fungus threads grow' rapidly and soon fill the body cavity and thus 
kill the host, 

'The dead insects do not fail to the ground but remain attached 
to the cane or grass leaves. Dense masses of white fungal threads 
quickly grow out between the segments of the dead insects and form 
masses of spores at the tips. The spores are cut off very rapidly in 
long chains. The spores in mass are olive green in colour. The 
number of spores formed on one insect is almost inconceivably large. 

Pure cultures of the fungus were obtained by the poured plate 
method. The fungus grows well on a vaidety of ordinary culture 
media such as sweet and white potato cylinders, potato agar, etc. 

To determine definitely that this fungus is a parasite experi- 
nients have been tried both in the laboratory and in the field. 

About 30 adult insects collected by hand from cane plants were 
placed in a small cage over thick grass and inoculated with spores 
taken from a pure culture and suspended in water. AVithin a week all 
the insects were dead and those which the ants had not carried away 
were well covered with the green spore masses. Other insects were 
put within the same cage and soon died becoming covered with the 
same fungus. A healthy section of cane with numerous roots 
bearing 13 froghopper nymphs was inoculated by dusting witb 
spores from a pure culture. The nymphs began to die two days 
after inoculated and within five days all were dead. Nyiiiphs on 
similar sections of canes kept under exactly the same conditions 
remained alive and active. These experiments have been repeated 
several times so that there can he no doubt that the fungus in 
question is an active parasite, capable of killing both adult and 
nymph froghoppers in from 2 to 10 days according to the weather 
.conditions. ■. 
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Spores of tlie fungus from a pure culture were scattered broad- 
cast over one hundri'd cane stools which were badl}^ infested with 
adult froglioppers. A .11 examination of the plants was made five days 
later and numbers of dt-ad froghoppers were found covered with the 
fungus. On plants in other parts of the same field dead froghoppers 
were found, but they were not nearly so numerDUs as in the 
inoculated area. 

Although it has been known for a long time that insects are the 
natural hosts for a large number of different fungi, attempts to use 
these fungi as a means of controlling insect pests have only been 
made within recent years. The most favourable results from these 
trials have been obtained in the Southern United States where 
certain scale insects and white dies are combatted by the use of 
entomogenous fungi. 

The possibilities of using the frogliopper fungus as a means of 
controlling this insect in sugar cane seem to be quite good, judging* 
at least from the few trials which have already been made. The 
fungus is an active parasite, grwws well in pure milture and can be 
cultivated clieaply and easily on a large scale, and produces spores 
ill numerous cjuantitics. Finall}' the most essential point in favour 
of its use is the fact that the froghoppers are most active in the 
rainy season, the time most favourable for the growth of the lungus. 

The fungus is being cultivated on as large a scale as our present 
outfit of apparatus w'iil allow aiid as soon as spores in sufficient 
quantities are oluained some field opei-ations on a large scale will 
be started and carried on throughout the year at Chaguamis in 
co-operation with Mr. Urich, and ivill be reported upon from time to 
time as results are obtained. 


[Extract.]-— Importation of Dessicated Sugar Cane 
into the United States. 

During rl.e present grinding season extensive experiments have 
been nmde in 1 uba on the dessicati- n of shreddi-d sugar cane which 
is pressf‘d into ba!i‘- and shirped to the United States. On arrivjil 
at its phue of destination the finely divided cane chips are 
exhausted it) n diffi»siou batn-ry, the extracted juice is wo rked up 
into sugar, while the exhausted bagasse serves as raw material for 
paper maMifacture. Sugar cane and similar products of tlie soil 
may be nnported from Cufa into tlie States free of duty. Since, 
inorei>ver, no excise duty on the manufacture of sugar is levied in 
that couiitry, all the sugar extracted from such dess um red sugar cane 
within die ten ifcor) uf the United States enjo\ s the full protection 
of the Gustojus duty on sugar to the value of IffiSo c. per lb. on 
sugar fro in full duty paying countries and of VS5 c. per lb. of 
Cuban sugar of 96 p larizatioii. 

Authorities in the United States predict that the supply of 
wood from the forests Avill become insullicient to provide all the 
pulp necessary for the ever-increasing growth of the paper-making 
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induvstrips. Flieretore every experiuient huviii!^ as its nlgect tlie 
substitution of another raw material for paper is Iiearti y encouraa'ecl 
Successful trials have already been made with rii-tize cobs which 
formerly were burnt as a troublesome waste material and now are in 
consideraiion as a paper stuff. Further it appears that an excellent 
paper can Vje made from cane sugar bagasse, provided that this 
branch of manufacture is conducted on a large coiiinierchil scale and 
Tint as an a djunct to a cane sugar factory. object of the 

iiiiportation ol the dried shredded cane is to coinbine 1 1 the 
extraction of the sugar in the States from the cane iniported without 
paying import duty ; and (2) the manufacture of pai-er from the 
resulting bagasse in a paper factory specially designed for the purpose. 

The experiments are being carried out at Central Preston, 
situated at Nipe Bay in the Oriente province of Cuba. Daily 300 to 
4r00 tons of cane are reduced to very fine chips in a War moth 
Shredder, iind rhe shredded cane is dropped in a drying appjratiis 
e 01 sis ting ol ^everal miles of iron steam tubes ninoing to and fro in 
all iron tank. This same tank contains several rows of inclined iron 
plates, which are kept in a constant shaking motion. The cane chips 
fall on the plates, are shaken down, droj) m a lower row and so on. 
until they reach the bottom in a dessicated state Now the pith is 
.separated from tlie riiul and hoth are compressed separately into 
bales in a hydi-aulic press. The first trials have given rather 
satisfactory results, and have shewn that very little sii, nr is lost 
during the operations, and that on extraction in a diffusion battery 
juice could be obtained of about the same purity as that capable of 
l>eing extracted from tlie fr(?sh canes by a set of mills. 

We have no data relating to tlu' cost of drying the cane .shreds 
in Cuba ; such figures vary considerably according to the country. 
So far as at jjreseiit we can sec this must lie the principa! diflieiilt}', 
for ail otlier points seem to be td' minor impfortancj. 

A general application of this process is, ho^vever, impossible ns 
its chiei advantage is the differenci* between the customs duty of raw 
sugar imported in the LTnited State.s in the form of sugar and of that 
still incorporated in the shredded and dried caiic. A second advan- 
tage is furnished by the fact that the United States do not levy an 
excise duty on sugar produced within their territory, so that the 
sugar froni the cane imported from Cuba is exempt from every duty. 
The importation of such prepared eane wiii, therefore, only be 
advantageous for countries having a similar ciistonis system as the 
United States and even then only between countries which are not 
very far distant, so that the cost of Transport will not consume all 
the profit. 

.. Cuba and. perhaps snme other West Indian Islands may come, 
within this category ; but in our opinion it is ^ an ' exaggeration to 
pretend thaT. the scheme proposed above will be able to □verturn the 
cane sugar iudiistry not only of Uuba, but of all other cane growing 
countries. — [The International Sugar Journal,) 
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Cane Dessication. 


At tlie Frestun Factory. Nipe Bay^ Cuba, some experiments on. 
t^ane dessication are now being carried out, the object in view being 
to export tile dessicated material to the United States, where the 
juice will be extracted by diffusion and the bagasse utilized for the 
manufacture of paper pulp. Such a method of working it is as- 
serted. will revolutioiuze the sugar industry of Cuba and probably 
that of all sugar cane gi owing countries. It is claimed that the 
profit li'oin working the exhausted bagasse, into paper pulp will alone 
cover the costs of transport and dessication ; and further that 
considerable economy of installation and amortization will be 
effected, since under the new scheme one factory would have the 
capacity of three under the existing system. {The Inter uational 
Sugar Journal). 


Section II.~CAOAO, 

Steirastoma depressum L. 

“ Cocoa Jorer heetleJ 

By J. L. Guppy, Assistant Entomologist. 

Bead at a meeting of the Board of Agriculture. 

Introductiox. 

For many years past this beetle has been a serious pest, and a 
i^uiiree of annoyance to planters in several parts of this Island. 

Nothing definite seems to have been worked out in regard to its 
life-history and its habits appear to have been only superficially 
observed,— a series of short and incomplete references to it have 
been brought out from time to time in various publications. 

The most persistent and careful obse.rvations are required when 
dealing with the life-history of this class of insect possessing such 
a lengthy and elaborate life cycle, — much time and patient investi- 
gation being necessary before any results can be obtained. 

It is hoped that the notes and recommendations now offered 
iuay be of assistance to planters. 

DiSTRIBU'HON, 

i bis beetle is found in Venezuela, Colornbia, Surinam, British 
(jiiiana, Grenada, and Guadeloupe. The Longicorn family to which 
It belongs inhabit the thickly wooded districts of South America, 
but it appears that among the numerous and varied genera that are 
destructive to vegetation, the genus Steiiastoma is the only one that; 
has so far developed a species that can be rttckoned as a .serioUvS pest 
to cocoa. Their distribution would be pretty easy seeing that infested 
trees can be waterborne during Hoods. 
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Food Pl /.MTS. 

Besides cocoa, the beetles are attracted to Cliataie-ne iiiaroii.'' 
(wild cliatait^ne) and the freshlj cut bark of the silk cotton tree^ the 
iirst two are eaten in much the same way. by bitiiiL^ at the outside 
bark with their powerful jaws, — the silk-cutton bark is eaten from 
the side cut away from the tree. 

Life-histoey. 


(a.) The egg is elongate-ovate, shiny, paie-yellow, slightlj 
tliicker at one end, and semi- translucent. It is inserted in the bark 
tissues through a longitudinal incision made by the strong sharp 
mandibles, or jaws of the beetle, and by means of the ovipositor 
pushed someway into the bark. Much care and deliberation is raketi 
in the process, and quite a long time is taken before the act oi 
oviposition is completed. Only a single egg is laid in a day, perhapis 
TWO, and days may elapse without the act lieiiig performed. A single 
female lays from i^Q to 40 eggs as far as can be judged IVoni specimens 
kept in captivity, -dissected specimens caught in the field contained 
b — 19, — 20 to 40 eggs. 

The act of copulation is frequently perlornied between the act.> 
of oviposition. 

The examination, -with the aid ol' a pocket lens, of young trees 
at the “fork” or “jorquet,” in beetle inlected areas, will oftmi 
reveal the presence of longitudinal slits an inch or two above, or 
below the forks, and at the “collar” of the trees wliieh indicate, in 
most cases, the presence of eggs, or small worms within the bark. 

I say in most cases these small slits indicate the presence, of 
eggs, or worms, as the beetle olten makes pits which are prepared 
fur, but are not always used, for laying in, as she is very cautious. 

It is very difficult to detect egg- pits in old trees as the hark is 
rough and gnarled. 

(&.) Larva (or Worm). — The young worm escapes from the egg 
tis rough a longitudinal slit which it makes with its jaws, and starts 
by eating away a suitable and roomy tunnel in the soft succulent 
biirk. At first’ there is very little. iT any external evidence of its 
jiresence and considerable damage has been already done before there 
is any excreta, or gummy exudation below the “ fork” or ‘’ jorquet” 
to show its activity. The colour of the worms is pale yellow, with 
a small dark head, the dark colour noticeable on some worms is 
produced by old or diseased wood having been consumed. 

The worms as a rule tunnel spirally starting from the “crutch” 
irf the fork and going downwards, (described as ringing the 
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jorqiiet'’)j — until tlipy are pretty nearly full-grown Avlmn they enter 
the heart of the tree, or branch to pupate, (“ turn to a chrysalis”). 
Ill old trees with considerable girths, their operations vary. 

Certain ' ‘ favourite ” trees are riddled in every direction, and 
the worms merely tunnel where there is sound bark left. 

(c.) Pwyo, stut/c in hutierflies^. pupal stage 

is passed in the heart of the tree, or brancln whei’a tlie worm has 
tunnelled to complete its growth, — the form it assnmes is much the 
same as that of the future beetle, it is ho'wever the same colour as 
the ■worm. — 

id.) Imago or perfeet inseet. — The hettle push s its way out 
of the tunnel through one of the holes that is made by the worm, — 
as an exit has to he provided, — the tunnel being us : ally too narrow 
to admit of turning round. 

The difference in the sexes may be tedd by the antenna?., — those 
of th(‘ male, b{‘ing longer. The size of the beetles Inns nothing to 
do with sex, — some very diminutive specimens are met with, only 
4- in. long; the usual length being f of an inch. 

The beetles do not readily take to flight hut ivhcm disturbed 
drop to the ground and simulate death. 

The various sieges in its life cycle are as folleivm ; — 

Period of incubation of egg ... 5 days. 

Length of time in wdiieli the ivorm tunnels ^shortest 

period) ... ... ... 60 ,, 

Pupa or chrysalis stage . ... ■ ... 12 

77 days. 

or a little over 21; months. 

Tills period is often extended to B or 4 months. There are 
inaiiy causes for retarded development through unsuitable food, or 
short supply, and probably other eauses- 

The beetles in the perfect s|age (winged) live about 3 months. 
The average of 50 speeiniens in captivity might work out less, but I 
think it would he more, imder favourable circumstances such as they 
. enjoy in cocoa., plantations. 

Seasonal HfSTORT, 

They are pariieularly active during a dry spell wlien preceded by 
heavy weather uiul are more numerous in the dry season, frequenting 
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^iinny spots, and the females feed and lay between the hours of 10 ii.m. 
and 2 p.m. In exposed, sunny areas, where the cocoa trees do not 
Iluiirisli, seem to be the best places to look for beetles. 

Too much moisture affects the worms injuriously water getting 
into their tunnels seems to produce some sort of disease which causes 
them to rot, this would account for their being not so numerous in 
the wet season. 


Effects of Shade and Sunlight. 

A few remarks under the above head will I hope remove any 
misapprehension wdiich may arise as regards the effect of dispensing 
with, or thinning out shade. 

The removal, or thinning out of shade, would not neces- 
sarily mean an increase in the damage done by beetles on a 
cocoa estate liable to such attacks. The thick foliage put on 
by trees properly cultivated would render them unattractive 
and if the planter is thoroughly aware of the life-history of this 
pest, and the methods recommended for its control, there need be no 
fear of increasing its sphere of activity. 


Control. 

‘1.'' Egg-pits are not easy to discover, but by training the eye 
to detect them, specially when the young trees show signs of being 
scars'ed by the jaws of the beetles, it would help a good deal, as eggs 
and small worms can be removed before serious damage is done. 

It is an advantage also to know when trees are very much 
attacked so as to make use of them as decoys and for setting traps, and 
there is no better indication of this in places where the beetles are 
active than the numerous ‘'scars’^ along the young branches, this is 
the case with trees from 2 to 6 years old, and such trees should be 
alternately sprayed with, arsenate of lead and tarred at the crutch. 

In badly attacked ai’eas I would recommend spraying alternate 
rows of trees, and tarring at the crutch, — this will have the effect of 
driving the beetles from the dirty trees ( = those that are tarred), 
to the clean trees (= those that are sprayed). 

(2.) The use of Traps is recommended in all cas&s. Besides 
placing heaps of freshly cut chataigne branches from 1 to inches 
thick, similar ones 3 or 4 feet long should be stacked against the 
young trees, Just a few of them, between the forks— especially 
against those trees most frequently attacked. The bark of the silk 
cotton tree should also be used as recommended further on, 

, Heap-traps of chataigne, or cocoa twigs can be left on the ground 
for a few weeks when they must be gathered and burnt without fail. 
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Tlierti is rio doubt that beetles are attracted to freshly cut 
ciiataigne aud cocoa wood, and eggvS -will mostly be found on those 
portions used ns traps which are nearest the ground. 

(3.) All dead wood must be removed and burnt, but there will 
be no harm done if twigs and chupons are left on the ground till the 
leaves drop away, as it is known that the leaves have a. inanurial 
Taliie. 

(4.) There must be a systematic search tor both worms and 
beetles as often as possible, especiall}’* during dry sunny weather. 
The beetles appear to be most plentiful during dry spells preceded 
by wet weather. And take care to pick out your most intelligent 
and keen sighted men for the purpose. They are not easily seen on 
account of their appearance harmonising so well with the trees. 

Badly attacked trees and branches had better be cut out and 
reinoved altogether, or let a suitable cliupon replace an old tunnelled 
tree, but burn the rest. It may be worth while to save some trees 
wiili holes, instead of hacking at them to remove worms, a small 
quantity of carhon-bisiilphide might be iniected and the holes 
iilled up- 

Wherever portions of trees are removed, or worms cut out, an 
application ol tar or some such dressing must be made, as the beetles 
like freshly cut wood and will attack the spot again. 

In the West Indian Bulletin, Yol. YI, p. 94. reference is made 
to a method practised in Surinam for controlling this pest which 
consists of ^ftyiug pieces of the bark of the silk-cotton tree round 
“ cocoa trunks to furnish hiding places for the beetles, from which 
“ they are callected.” I also recommend this as they lay eggs in the 
bark, which must be collected and burnt every two or three weeks. 

That the beetles have a hand in the spread of canker and kindred 
diseases seems probable as they feed on the bark of healthy and 
unhealthy trees equally readily, —us well as make incisions for laying 
their eggs with their pov^erful jaws and moving from tree to tree, 
infection can be carried in this way. 

Cocoa pods are occasionally attacked, —Hart lias recorded this at 
St. Clair, and I have confirmed it in three instances from the same 
locality.'",' 

Arsenate of lead. 

fo spray with arsenate of lead nse from 5 to 6 lbs. to 50 gallons 

O'f water. 

Mix into a tlxin paste first before adding the full quantity of 
water. 

Ihe inixture wttsf be agitated all the time it is in use. 

It should form a light whitish wash on the branches, or wherever 

applied. . 
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Use it OE young brandies and clvupoiis scarred by tlie jaws of 
the beetles, it is most effective if applied during dry weatber. 

A detailed bulletin with illustrations is in course of preparation- 


Manurial Experiment Plots— (River Estate). 


Full lbs. green dressing per tree. 
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Field Plan of Manurial Experimental Plots— 50 Trees per Plot. 
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Proposed Experiments at “River” Estate. 


(A and B have not been approved). 
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Trees on 

all these plots to 

Records of No. of pods from each 




he numbered eonsecutivelyi 

tree and,, notes as to monthly 

M 

■ 


i,B., from the 1st in A 1 to 

. or , fortuightly appearance, , ; 




the last in K 5,500. 

&c,, &c. 


194 


CACAO. — Continued. 


Cocoa Experiments at '‘River” Estate. 


REPORT or COMMITTEE, 


Two of tlie Committee visited the 'River Estate, on Monday la,st, 
Mr. de Verteuil was unable to accompany us, but he had already 
visited the Estate. 

We ins):tected the Manurial Experiments in progress which have 
bem started since November, and some of them even at this early 
stage are beginning to show the effects of the treatment. 

“With regard to the experiment on Shade, these have fbeen 
already approved, and the only experiments now to be considered 
arr those on the Cacao trees. 

As to the proposed reduction of the number of cacao trees from 

to 75 per acre in Experiment A, and from 302 to 33 per acre in 
Experiment B, we are of opinion that they should not be carried out 
for the following reasons : — 

1. The cutting away of so many full grown healthy trees 

which now give at 2 lbs. per tree, about 600 lbs. of 
cacao per acre requires very serious consideration. The 
proposed experiment A would leave only 75 trees to 
the acre. Those trees would need to yield 8 lbs. each 
yearly to give the same yield as 302 trees. The pro- 
posed experiment B would leave only 33 trees per 
acre. These trees would need to yield 18 lbs. each. 

2. It is an experiment which is not likely to be adopted on 

Estates as these are valued at so much per tree. 
Assuming the present value of each tree to be $1, tbe 
value of each tree in plot A w'ould have to increase to 
84, and in plot B, to 89. 

S. In plot C, a similar experiment will be carried out to 
study this question of wide planting by the removal of 
50 per cent, of the poorest trees. This does not require 
the sacrifice of the best bearing trees which would be 
unavoidable in Experiments A, and B. The trees in 
question are 25 years old. 

4. If the Board desire it the same experiments could be 
carried out on Contracts ready to take over on which 
the trees are of less value; but we consider tor such an 
experiment it would be more prudent and judicious to 
make the experiment on trees planted at those distances 
from the start. 
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5. The Chiipon cxperiiiierits are in haod and we suggest that 
the same object can be obtained from iloO trees in each 
block instead of 500, and tha: in one plot all the 
chupons or renews should be left as originally proposed, 
that instead of -i only 3 be left, and that other experi- 
ments be made with 2 and 1 renews left, and another 
with all thejreiiews removed. 


J. D^ABADIE, 
per C. DB VEHtEUIL* 
J. P, BAIR. 

F. CARMODY. 

29 tb July, 1910. 


Shade and Ohupon experiments “River” Estate. 


Plot. 

Field. 

No. of 
Trees. 

Age of 
Trees. 

Distance 

apart. 

Treatment. 

A 

No. 5 

500 

25—30 years 

15 X 15 

Full shade. 

B 

No. 5 

500 

25—30 


15 X 15 

No shade. 

C 

No. 5 

500 

25-30 

»> 

15 X 15 

Partial shade ie., 50 % 
shade trees removed. 

1) 

No. S 

100 

7- 9 


12 X 12 

All chupons allowed to 

E 

No. 8 

100 

7— 9 

95 

12 X 12 

3 chupons allowed. 

F 

No. 8 

100 

7— 9 


T2 X 12 

2 chupons ,, 

G 

No. 8 

100 

7— 9 


12 X 12 

1 chupon ,, 

H 

No. 8 

100 

7— 9 


i2x 12 

No chupons ,, 

“D.D” ... 

No. 8 

100 

25-30 


15 X 15 

All chupons allowed to 
grow. 

‘‘E.E” .. 

No. 8 

100 i 

25—30 

,, 

15 X 15 

3 chupons allowed- 

“F.F” 

No. 8 

100 

25—30 

S3 

15 X 15 

2 chupons 5 , 


No. S 

100 

25—30 

33 

15x15 

1 chupon „ 

... 

No. 8 

100 

25—30 

33 

15x15 

No chupons ,, 


Spraying Cacao trees, “La Gloria” Estate. 

Number of trees sprayed ... ... 42,000 

Number of gallons of Bordeaux mixture 

used ... ... ... ... 5,900 

Cost of 5,900 gallons Bordeaux 

mixture ... ... ^56 46 

Cost of labour spraying 42,000 trees 48 93 
One gallon Bordeaux mixture sprayed .. 7 treea. 

Average number of trees sprayed per man 
. p.er.day, . . , ... , .... , 214 trees. 

Average cost of spraying 100 trees | 0 25 


Joseph be Verteuiu. 
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Cacao Polishing Machine. 


One would gladly welcome an efficient polishing machine which 
would, replace the time-honoured method of ‘-dancing/’ Mr. 
Olivieri’s octagonal revolving box goes a long way in that direction. 
The size on view at Messrs. Gordon Grant & Co’s. Offices polishes a 
fanega (110 lbs.) in 4 minutes. It requires 2 men to work it. 
Allowing an extra twu) minutes for filling and emptying a machine of 
this size it can polish 10 fanegas per hour or 100 fanegas per day of 
10 hours. It cleans the Cacao at the same time from dust, small 
husk, etc. It is likely to prove a serviceable machine in the drying 
house when the beans have arrived at the stage best suited for polish- 
ing and Mr. Olivieri is to be congratulated on its simplicity and 
efficiency. Several machines are being made for use on Mr. Gordon’s 
estates. A machine driven by an oil engine would be a decided 
improvement. 


Cacao Budding. 


The first success, I believe, in budding cacao took place in 
flamaica a few years ago by Mr. Harris an officer attached to the 
Department of Agriculture of that island, and was subsequently 
recorded in a printed leaflet, as an official publication, for the infor- 
mation of others. This iic'vvs rather inspired us at the Botanic 
Station in Tobago to set to work and repeat the great advance in the 
propagation of the cacao tree, if possible. Many trials were made 
and as many failures was the result. Finally, us in most efforts, we 
met success. The person who really can claim credit on that island 
(sf being the first in the field was a stiuient at the Station by name 
Henry John, shortly afterwards follov/ed by the Foreman, Mr. James 
Blackiuan. Each only got one plant, however, to unite bud with 
stock. This happened during last year and, so important was it 
considered, at the time, that it was decided to make it a semi-public 
announcement, at a meeting held in Scarborough over which presided 
the Reverend G. Benjamin Byer, and at which were exhibited the 
two plants in question. 

l am far from satisfied that cacao budding in Tobago lias reached 
anything like practical grounds yet, owing to the large percentage of 
ikilures, but efforts are still in progress to try and discover where 
the difficulty lies. Providing success on practical grounds is eventu- 
ally attained it is, I think sate to say, bound to oust the cumberous 
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metliods one has to follow in the grafting (inarching; of the same 
plant. 

There is no record, so far as I know, to show that cacao-budding 
has ever been snccessfnlly done in the bigger island of Trinidad. 

Our stock plants were grown in bamboo pots. 

W. E. Beoadwat. 


A Self-propped Cacao Tree. 


On the St. Privat estate at Manzanilla, the property of Dr, J. F. 
de Gannes, an interesting example is to be seen of a leaning cacao 
tree supported by a rout springing from the trunk, four feet from the 
base, and growing thence vertically to the ground, a distance of 
about three and a half feet, thus forming a most efficient prop. 

It appears that the tree was originally propped with a dry 
immortel branch, some time afterwards it vras noticed that a small 
rootlet had sprung from the point of contact, which continued to 
grow along the immortel prop fixing itself, as it increased in size^ to 
the rotting prop by means of rootlets until it eventually reached the 
ground, when it tapidly developed in size and is now fully one inch 
in (iiameterj forming a living growing prop to the tree. 

In view of the fact that the tendency of leaning cacao trees is 
to produce chiipons along their trunks, a means would appear to be 
at hand whereby planters could make such trees self-supporting ; by 
taking advantage of the well known propensity of chupons to produce 
roots at their base, a hollow bamboo filled wdth well rotted leaf-mould 
placed at this point of a chupon conveniently situated on the trunk, . 
would encourage the development of these roots and form a means of 
commiinicaticn with the ground. 

It would eertainl}^ bean intere.sting experiment of great practical 
utility. 

L. A. Bruntok, 
iigricultural Inspector. 

The bdlowing table, showing the world’s production and con- 
sumption of Cacao, is, with the exception of the figures for percentages 
of increase or decrease taken from the Gordian." 

Those ..given, for Trinidad do not agree with the official .returns 
but this ma,j partly be due to the .fact that the official returns are .for 
the year ending d 1st Marc.h, and crop returns are frequently . made 
up to the hist December 



World’s Production of Oacao (in Kilos). 

N.B.-Kllos multiplied by 2i = lbs. 
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Incimse on previous year ... 7*0 percent-. 13*3percent. 3*4 per cent. 0*2percent. — 5-4 per cent. 18*il per cent. 

Decrease on previous year - ••- - -• ■■■ *1 per cent. 

Nett Increase 1909 over 1902 ... 56*2 per cent. 
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Section III.-COCONUTS. 

Average price of Coconuts. 


1900 ... 

... As they run 


■118 50 per 

1,000- 

—(New York.) 

1901 ... 

... »s 

... 

11 50 

)J 

)! 

1902 ... 

... ,5 


14 00 

u 

55 

1903 ... 

... ,, 


12 00 

5J 

55 

1904 ... 

1, 


12 00 

n 

55 

1905 ... 

... Selects 

Culls 


15 00 

9 25 

» 

)) 

55 

55 

1906 ... 

Selects 

Culls 


16 00 

9 50 

)j 

jj 

55 

55 

1907 ... 

... Selects 

Culls 


17 00 

12 00 

j? 

55 

55 

1908 ... 

... Selects 

Culls 


17 25 

12 00 

>5 

}) 

55 

55 

1909 ... 

... Selects 

Culls 


19 00 

11 00 

IJ 

>S 

55 

55 

1910 ... 

... Selects 

Culls 

... 

19 25 

11 00 

5) 

}5 

55 


(Trade Statistics, Collector of Customs.) 



Market Prices. 



Coconut Oil. 



Oetoher, 1910, 

October, 1909. 

CocMn per ton 

... .£51 

£37 

Ceylon 

... £43—44 

£35^ 


CoPUA- 


CocHn 

... £50 

£33 

Ceylon 

... £43 

£32 ' 
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- Section IV. -OTHER FRUITS. 

Banana Experiments, St. Augustine Estate. 

Department of Agfjc.ulti:p:e, 

September, 1910. 

■•Sir, 

I have the honour to forward herewith a copy of a report from 
the Manag:er, St. Augustine Estate, on Esperinients in Banana cultiva- 
tion extending over a period of four years. 

In the first tw^'o years considerable difficulties Avere experienced 
by every one who, encouraged by the facilities afforded by the British 
"West Indian Fruit Company, had taken up banana cultivation and 
some of the private growers 'vvere unable to continue the cultivation 
owing to the unremiinerative prices obtained. 

Notwithstanding the early reverses described in the report, the 
experiment has been continued at St. Augustine Estate, and it is 
satisfactory to be able to sho'w a profit on the last year's Avorking. 
Still more satisfactory are the results obtained since the close of the 
financial year owing to the increased prices at which the bananas 
were sold. The average nett price per bunch for the year 1909-10 
was 21|- cents ; for the five months April to August, 1910, the average 
nett price has been 33 cents. 

By these experiments the superiority of the Governor variety 
under local conditions has been clearly established, and the difficulties 
at first experienced in shipping this variety have been overcome. 

Another important fact has been established, viz. : the suitability 
of pen manure for the growth of bananas. All our soils are deficient 
in organic matter : and a dressing of pen manure at the rate of 40-50 
tons per acre has produced the very satisfactory results showm in the 
report. 

The raising of stock in conjunction with banana cultivation is 
therefore vary desirable if not absolutely essential ; and the absence 
of Live Stock from the cycle of farming operations lias frequently 
been referred to in my reports as one of the weak points in tropical 
Agriculture. 

From the results now published it apjiears probable that a profit 
of $200 per acre may be expected from the intensive cultivation of 
bananas under present conditions and prices if an adequate dressing 
of pen manure is available at a reasonable cost. The clieapest method 
of obtaining pen manure is from pens on the cultivation, and with a 
supply of green fodder within reasonable distances a small profit on 
the stock might also be expected. Experiments are being made with 
a combination of pen manure and artificial manures with a view to 
lessening .the cost. , , 

The efficiency of the cold storage arrangements on the Royal 
Mail Steamers has been conclusively proved over a sufficiently long 
period, and there are now no less than fifteen reGords within a year 
of the sales amounting to 100 per cent, of the shipments, and on the 
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total for the year tlie sales have amounted to 98J per cent, of the 
sliipinents showing only per cent, of loss in transit. Growers of 
bananas have therefore only this small possible 3 'isk of loss on the 
shipments. 

Making allowances for all reasonable risks in connection with 
banana growing a satisfactory profit should be expected at the present 
price of bananas. 

I have the honour to be, Sir, 

Your obedient Servant, 

The Hoifble P. Caemody, 

Acting Colonial Secretary. Director. 


The DniECToin 

Departmenl of Agriculture. 

Sir, 

I beg to siibmit a report on the Banana Ciiltivaiiou at Vaisayii, 

The cultivation of bananas was started in the month of July, 
1904:, when 25 acres were planted, 20 acres with the Gros Michel 
variet}^ and 5 acres with Governors. The land selected was a portion 
of Valsayn estate situated on the Curepe road, the soil consisting of 
a deep sandy loam which had been in cane cultivation for a consideralide 
number of years, until 1900. The bananas were planted on the old 
cane beds 13 by 11 feet apart and the cultivation carried out was 
weeding, forking, and draining; a dressing of 10 tons of pen niamire 
was applied per acre. 

Reaping was started on October 23rd, 1905, and the fruit was 
sold to the British West Indian Fruit Company who were then offer- 
ing 42 cents per bunch of 9 hands, 8 hands being counted as three- 
quarter, and 7 hands as a half bunch. The result of the first year’s 
working was A'ery promising, and in 190G it was decided to put a 
further 51 acres in cultivation, half in Gros Michel and lialf in 
Governors. The cultivation continned to do well until November, 
1906. when a wind storm uprooted about 20 acres of Gros Michel 
almost ready for the market, the following year the industry received 
another set back by the British West Indian Fruit Couipany objecting 
to the purchase of the Governor variety, this caused a heavy loss at 
the time, which made us try the American niarket, hut as the Governor 
was then not knowm on that market, and the facilitievS for fruit 
carrying by the steamers available being not complete, this venture 
was jioi successful. Our market continued very unsatisfactory for 
some time, the Fruit Company complained that the Governor variety 
did Her etirry as w^ell as the Gros Michel, and did not pay the cost of 
crating, and as crating also increased the cost of freight the sale of 
Governors fur a time was almost impossible and caused us to turn 
our atteuti(m to the planting of Gros Michei, which hoAvever soon 
received a elieck by the appearance of disease in that variety, which 
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became so sexmre that the cultivation of Gros ^lichel liad to be 
abaiifloned entirely- A start was then made to ship, our Governors 
uncrated on consignment to the Fruit Company at Soiithaiiiptoii, 
this arrangement threw any loss on the shippers, but has been found 
to W’ork on the . whole satisfactory, and with the improved carrying 
facilities of the Koyal Mail Steamers 'will, I think, continue so, and 
I am pleased to say that now il care, is taken in the grade of fruit 
sent, and the fruit otherwise carefully handkd. the difficulty of 
shipping the Governor variety has been overcome, this is gratifying 
especially as this variety has more disease resisting qualities than the 
Gros Michel, also that the yield per acre is heavier and o'^ving to its 
short stumpy nature does not sufter from -wiiid- 

'fhe banana diseavse is still prevalent, but wnth the steps now 
taken, I am hopeful that it can be successfully combated, fields that 
are attacked are partly abandoned, diseased trees cut down and limed, 
the beds banked up and stumps buried, the field afterwards planted 
-in potatoes, after two crops of potatoes are reaped, which give a small 
profit on the working, the field is replanted with the Governor 
variety. Fields treated in this I'uanner are comparatively free of 
disease, two fields side by side originally planted in Gros Michel and 
■which had died out from disease were rejfianted with Governors, one 
■was treated as described, and the other was simply replanted, the 
first shows scarcely any signs of disease, wdiile the other has had to be 
banked and replanted. 

This disease has made its appearance in other countries of late, 
and has greatly diminished their output, amongst the steps taken by 
them to combat the disease is the planting up of disease resisting 
varieties. 

The following table shows the reapings and receipt and expen- 
diture to 31st March, 1910 : — 


Ybae 

ENDING 

Hands reaped. 

Beceipts. 

Expenditure. 



1 

1 

c. 


c. 

31st March, 

1906 

4,827 

1,298 

43 

2,243 

58 

!! J? 

1907 

5,992 

976 

28 

3,777 

10 

?! »• 

1908 

23,176 

3,645 

92 

3.883 

23 

•I ? 1 ? 

1909 

16,237 

4,055 

06 

5,142 

71 

•5) 

1910 

22,953 

4,048 

96 

3,428 

48 



73,185 

$ 14,024 

65 

1 18,475. 

10 ' 


As will be seen by above figures very little headway lias , been 
■•made,,' owing the many causes already mentioned, .but. during these 
..five' years experience has been gained which' I have . good ,, reason .to; 
hope will. ultimately lead to success, and I am very .pleased' to state 
that returns lately have very much improved- Since 1st April this 
^year to 22'nd'., August, 14,691 stems have been shipped,, which .have 
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Betted on the market ^4,902 92 or more, in four and a half months-, 
than lias previously been received in twelve months, this is 
encoiirarring, and the following figures which will show the possible 
yield of one acre of well cultivated land planted in Governor banana, 
ivill also sliow iIjc possibility of bananas being a reinunei’ative cro-p. 

A correct account of the reapings of the different fields has been 
kept latel}", and from a field of Governors planted in 1904 contain- 
ing 5 acres, which bad received a dressing of 40-50 tons of pen 
manure per acre in 1908, the heavy return of 4.59G stems was 
reaped or 919 per acre, and as our stems shipped for the past year 
netted the low average of 21-| cents each on the market, even this 
small price will show a return of nearly ^200 per acre while our 
average expenditure for the year was slightly under 84^^' pet acre. I 
think this will conclusively prove that given fair conditions, the 
banana industry is worth fostering. 

Since the planting of the Gros Michel has been entirely sub- 
stituted by the Governor variety the yield per acre has very much 
increased. The Governor can be planted as close as 9 by 9 feet or 
even closer where a plentiful supply of pen manure can be had. Of 
late I have tried the rearing of cattle in open pens in the cultivation^,., 
and while the stock so penned show every sign of improvement, this 
very much lessens the cost of pen manure, and opens up a possibility 
of combining stock raising for the market in conjunction with the 
cultivation of bananas. 

15 artificial manurial plots are at present being experimented 
on under the supervision of Mr. deVerteuil, Assistant Analyst, 
which will be of great assistance in determining the fertilizer most 
suited to the cultivation of bananas, experiments have already been 
made with pen manure, applications of 10— 50 tons per acre have 
been tried, and I have come to the conclusion that 20 tons per acre 
applied every second year supply the soil with sufficient plant food, 
for the growing of bananas. 

Jno. McInkoy, 

Manager St. Augustine Estate. 


24tli. August, 1910. 
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IjiE DiEEin’OS, 

Department of Agriculture 


Sir, 

I liave the honour to submit a statement of Receipts and Expen- 
diture on the cultivation of 86 acres of Bananas for six months ending 
30th September, 1910. 

As will be seen by the statement submitted the working tor the 
past six months has j^roved very satisfactory, the output having very 
iiinch increased as well as the price of fruit on the market. 

The total stems shipped was 17,298 as against 10,532 for the 
same period last year, being an increase of 60 per cent, whilst the 
price increased 64 per cent., the stems sold netting 32 cts. on market 
as against 21 J cts. last year. 

The field mentioned in my last report as having yielded 919 
stems per acre for one year ending 31st March, has yielded 320 stems 
during the past six months, which netted on the market §)102 40, 
whilst the expenditure inciiired lor the same period was $25 41, 
leaving a profit of |.7G 99 per acre; this yield may he considered 
very good, espe ially wdien the fact that the general yield of a 
banana cultivation is affected dmdng the mouths of May, June and 
July by the droughts during the dry season, a better yield during 
the next six months may he expected. 

The mamirial experiment plots are looking promising, and 
reapings may be expected from them shortly. During the six months 
20 acres have been pen manured, about 300 tons being obtained from 
open pens ni the cultivation, at a cost of 53 cts. pt:^r ton, and the 
balance purchased from the Village @ 1/- per load of about 15 cwt. 

Tlie statement submitted shows all expenditure actually incurred. 
Mariagement is charged under the head of Superintendent and 
Watchman which include Overseer, Overlooker, and Watchman, and 
amount to 50 per acre. Rent at the rate of l|5 per acre has been 
added, and as the cost of planting and bringing one acre of bananas 
into bearing is practically ^60, the capital involved may be taken at 
:$5,160, which charged with 3 per cent, interest for the half year will 
reduce the profits to |3,074 36, a sum sufficient to pay all back rents 
and interests at 6 per cent, on the capital involved for the past five 
years on banana experiments, and leave the sum of ^217 74 to be 
carriecT forward to profit and loss. 


JNO McINROY, 

: Manager. 
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Banana Cultivation — (86 Acres). 


Statement of Receipts and Expenditure for six months 
ending 30th September, 1910. 


Receipts. 

$ c. 

1 c. 

By Sale of Stems Bananas to B.W.I. Fruit Coy. ... 

5,6-22 94 


,, » Locally 

17 28 


,, „ Potatoes 

368 04 


Total 

15,948 26 

5,948 26 

Expenditube. 

To Superintendents and Watchmen 

$ c. 

387 12 


,, Weeding and Cutlassing 

498 10 


j, Forking 

54 41 


3 3 Para Grass 

26 59 


,, Manuring (including purchase) 

538 06 


Pruning 

63 20 


3 3 Digging diseased plants ... ... 

23 80 


,, Repairing Road and Bridges ... 

16 34 


„ Planting and reaping Potatoes 

330 65 


„ Carting and reaping Banana ... 

342 95 


,, Railway freight to Port 

175 44 


,, Supplies 

47 24 


Total amount spent 

2,503 90 


Add Rent (6 months) 

215 00 


Total 

S2.718 90 

2,718 9i ' 

Total amount of receipt over expenditure 




jNo: McimoY, , 
Manager. 
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Banana Onltivation. 


Statement of Receipts and Expenditure for one year ending" 
31st March, 1910, on 86 acres of Banana at Valsayne. 


Keceipts. 

($ c. 

$ c. 

By Sale of 22,487 Stems Bananas Exported ... 

3,966 20 


466 ,, „ Locally ... 

75 76 


5 , 5 , Banana Suckers 

7 00 


Expen DiTUKE. 

$4,048 96 

4,048 

To Superintendent and Watchmen 

634 00 


,, Weeding and Cutlassing ... ... ■ 

935 52 


,, Forking 

46 90 


,, Digging Para CrasB 

114 66 


,, Manuring 

259 01 


„ Pruning 

98 47 


,, Supplying ... ... 

109 85 


5 , Draining 

56 *22 


,, Repairing Road and Bridges ... 

47 77 


,, Propping Bananas ... 

15 53 


,5 Digging diseased plants 

139 62 


,, Planting Potatoes ... 

160 65 


„ Carting and Reaping and making Crates ... 

559 36 


,, Supplies 

25 52 


,, Railway freight to Port 

224 40 


Total amount spent 

3,428 48 


Add Rent 

430 00 


Total 

13,858 48 

3,858 48 

Total amount of receipt over expenditure 


$ 190 4S 


JNO. McINROY, 
Manager. 
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The Director, 

Departji ;i'iN'r of AaiM, culture . 

Sir, , 

I beg to sulunit a detaileil statement of expenses incurred in 
connection with tlu3 experiments carried out on the 5 -acre plot 
mentioned in iriy report on Banana Cultivation from lat April. 1908, 


to 31st March, 1910 : — 

1908- 9. $ c. 

Superintendenta aiid Watchman ... ... 39 05 

4 Weediiigs at $3.09 per acre ... .... 61 8G 

4 Pruiiiiigs at 40 ceiitw per acre ... ... 8 00 

1 Forking at |4. 40 por acre ... ... ... 22 00 

200 tons Pen Manure, purchased, carted, and 

applied at 82 cents per ton ... ... 164 00 

2,440 Stems reaped and railed to Port ... ... 85 40' 

Total cost of 5 acres ... . . , 380 25 

n )j I acre ... ... 76 05 

By sale of 2,440 atenns at 24 cents per stem ... 585 60 

Less co.st of 5 acres ... ... 380 25 

Nett amount on 5 acres ... ... 205 35 

5? ,, 1 acre ... ... 41 07 

1909- 10. 

Superinteudenta and Watchman ... ... 39 05 

4 Weodings at .f 2. 50 per acre .. 50 00 

4 Pruiiings at 40 cents per acre ... ... 8 OO 

4,596 {Steins Bananas reaped and railed to Port ... 160 86 

Total cost of 5 acres .. ... 257 91 

,, ,, 1 aero ... ... 51 58 

By sale of 4,596 ateins at 214 cents per stem ... 988 14 

Less uenst of 5 acres ... ... 257 91 

Nett amount on 5 acres ... ... 730 23 

3 j ,, ,, 1 acre ... ... 146 04 


In 111 }' report already submitted I stated ’the cost was slightly 
ander {^40. 00 per acre, tliis was the average cOwSt of the whole cixlti- 
vatioii ( 86 acres) . It will be observed that the heavier the yield 
per acre the greater the cost for reaping and railage which is included, 
in statement submitted and amount to 032.17 per acre for 1 909-1 0. 

I may mention that this field has produced 1,600 sterns from 
Ist April this year to date. 

JOHN MeINBOY, ■ 
Manager. 


Oovernm en t F a r in , 
29th Sept., 1910, 
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Ko. 17 (Diseased) ... ...llotli April, IWojsoth April, 1910 ...17th June, 1910 ...jCalciiim Ojanamide (on 300 lbs. per acre. 

13th June, ,, I I diseased patch) 

|27th August, ,j i { 
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Banana Flour. 

There is a,ri iiicreasinf!; demand ibr Banana flour owing to its 
initritioiis prope.rtievS being combined with a pleasant appetising; 
da V oar trnusiial a, rnong starchy foods. 

The Depfirtment recently received an order for a shipment, but 
tbe price'^' ([uoted was no higher than the present niarlxct value of 
the banana itself. Alter deducting the cost of manufacturing the 
banana flour the producer would receive a very inadequate remu- 
neration. 

Some time, ago an experiment nvas made for the Department to 
avScertain if sliced dried bananas could lie prepared profitably for 
sale at a ton, and tbe result of this experiment showed that at 
this price each bunch of bananas would nett only ll'S cents. An 
industry in banana flour, or in sliced dried banana, would be a very 
desirable one in this Colony if only remunerative prices could lie 
olitained. 


The Finance Committee on the Fruit Industry. 

The following Ifesolution was passed by the Finance Committe 
at a Meeting held on 14th October, 11)10 : — 

That it is absolutely essential to the commercial and agri- 
cultural interests of tlie Colony, and in particular its 
fruit industry, that direct and regular passenger, freight 
and mail steam sliij) eoinmunication slionld l)e maintained 
with the United Kingdom ; that Ills Excellency the 
Acting Governor should urge upon the SBcretary of State 
for the Colonies, that the question of an Imperiiii subsidy 
in aid should be reconsidered ; and that this Committee 
is of opinion that this Colony should coiitrilyiite to any 
subvsidy whicli would induce the Koyal Mail Steam 
Packet Company to continue its present transatlantic 
service, such contribution not to exceed eiflier £5,000 
pel' annum, if Trinidad continues to be a port of call ol 
the transatlantic boats, or £15,000 per amiiun if Trinidad 
be made^lieadquarters.’^ 


Fruit Exports— Values. 


1904-5 ... 

... 

■■£ 803 

1905-G 

* • « 

4,259 

1906-7 ... 


4,682 

1907-8 ... 


11,076 

1908-9 ... 

4 « « 

16,081 

1909 (to December 31} 


20,830 


^{Customs SkiUstics), 


* A Mgher pricQ has ainetj been ofemdaud is novr inaler cousidLivatiau. 
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Market Prices Bananas. 


Jamaica 


Costa Bica 


Per bunch 

— cwt. 
crated 

— cwt. 
crated 


Ca7ia7'y Islands — bunches 


Oct., 1910. 
„ 6/- to 13/- 

..15/- 

9/- 

..13/- to 14/. 
.. 8 /- 

..10/- to 12/- 


OcL, 1909. 
5/- to 9/- 


Seotion V.-GBNERAL FORESTRY. 

The weight of Cedar and Oyp Seeds. 

The following obseiwatioiivS have been recently made on tlie 
weight of selected Cedar {Gedrela odorata, L.) and Cyp {Cordia sp. 
L.), and it is thought that they may be of some interest to planters 
and others. 

Cedar {Gedrela cdorata, L.) — Cedar seeds were collected in May, 
1910. The unopened capsules were gathered from branches on which 
one or two capsules had already opened and vshed their seeds. The 
capsules were spread in a thin layer on trays having perforated zinc 
bottoms in an airy room where they gradually opened allowing the 
seeds to fall out. The seeds were carefully selected by winnowing 
only the heaviest seeds being retained. 

In the middle of July, about 2 months after collection, 4,000 
seeds were counted out in lots of 500 and weighed with the follow- 
ing results : — 


500 seeds weighed 

2 05 grains. 

500 

^3 

77 

... 206 ^ „ 

500 

3 5 

J’ 

205 

500 

37 

33 

... 213 „ 

500 

33 

33 

205 „ 

500 

37 

33 

201 „ 

500 

77 

73 

205 „ 

500 

53 

33 

203 ,, 

4,000 

77 

33 

... 1,643 „ 


Average weight per 100 = 41 grains. 

(Gordia, sp. L.)— Cyp seeds were collected in May and 
June. The panicles bearing xhe seeds were picked and laid out on 
similar trays to those used for cedar. Those collected in May con- 
tained but few sound seeds, having been picked before they were 
ripe. Those collected in June gave much better results. The seeds 
after being allowed to dry were hand picked, only full seeds were 
retained.. 
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111 July 1,000 seeds were counted out in lots of 100 jiiid weiglied, 
giving an average of 21 grains per 100. Seven of the Iiiindreds 
weighed exactly 24 grains, tivo weighed 23 grains, and one 26 grains. 

It is proposed to make further observations next year with both 
Cedar and Gyp seeds and also with other seeds of forest trees. 

C. S. ROGERS, 

19th August, 1910. Forest Officer. 

Notes. 

Fresh Hevea Seeds (Longdenville) — 

Between 6 and 7 weigh 1 oz. 

H 0 N;D UR A,S hi A HO U ANl' — 

330,000 seeds har^e been ordered for tliis Colony, and are 
expected to arrive at an early date. 


Section VI.--^RUBBER. 

Oastilloa Rubber. 

Report from the Director of the Imperial Institute. 


With reference to your enquiries on the subject of Caatilloa 
a'ubber, I now send you the following information on the points 
which you raised. 

The following analyses of Oastilloa rubber derived from trees of 
different ages were made by Weber, whose experiments were con- 
ducted at Las Cascadas on tlie Isthmus of Panama : 


Rublier from tree 2 years old 

’ J 3 ) 3 3 3 J ? if 


3 3 3 3 5 3 3 3 



Peramtage of 
Remi pr emit. 

42-33 
35 ’02 
26‘47 
18-18 
1P59 
7-21 


From these results Welier concluded that Oastilloa trees should 
not be tapped until they are 8 years old and this view is generally 
supported by planters in Mexico and Central America. Olsson- 
SeiFer states that in Mexico Oastilloa trees reach a tappable size in 
from 6 to 10 years according to the locality; at the La Zacualpa 
plantation trees are tapped in their 7th year provided that they have 
attained a girtli of 28 inches at 3 feet from the gi'ound, and in the 
8th year all trees of 25 inches circumference are tapped. 
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For comparison -witli the above figures the results of the 
examination at the Imjterial Institute of a numbei.* of samples of 
Castilloa rubber from Trinidad may be quoted ’ 


Age. of trees. 
4 years 

^ ,, 

6 


7^ years 
Over 12 years ... 
12 years and over 
14 to 16 years ... 
17 years 
Old trees ” 

Age not stated 

3 ) 33 

3 3 5 3 

t 3, 


Percentage of 
Resin in Riihher. 

64’] 

52’6 

56-2 

49-3 

20‘6.. “ Yer riant Vale.’' 

52-0. Trees of small size over 
grown by Hevea trees— 
on lands belonging to 
Botanical Department. 

36-9 

13-8 

8-3 

8. 2... Prepared by Weber’s process. 
23 Tortuga.” 

15 'S 

21*7..,“ Louis d’Or.” 

37 ‘2.. Monte Christo.” 

15‘6...“ Richmond.” 

6 ‘2... ‘‘‘ Richmond ” Estate, Tobago. 
28 *6... Prepared by Mr. Smith’s 
process. 


A comparison of these figures with those already quoted from 
Weber shows that the rubber furnished by Castilloa trees in Trinidad 
is much more resinous than that obtained from trees of the same age 
growing at Las Cascadas Only in three out of 17 analyses does the 
percentage of resin in Trinidad Castilloa rubber fall below 13‘8 per 
cent. ; in two of these cases the trees ranged from 12 to 16 years old 
and the percentages of resin were 8’3 per cent, and 8*2 per cent., 
respectively, whilst in the third case, in which the age of the trees 
was not stated the resin was as low as 6*2 per cent. The percentage 
of resin in Trinidad Castilloa rubber appears to vary considerably, 
since the rubber obtained from 17-year old trees on the Tortuga 
Estate contained 23 per cent, of resin. 

A number of varieties of Castilloa elastica are stated to occur 
in Mexico and Central America, and Cook has described a number of 
these as separate species. e,g., Castilloa fallax, C. laciiflua, C. viico- 
yensis, and C. fanammsis. According to Olsson-Seffer, nine fairly 
distinct foi'ins of 0. elmtica Q>n.n be recognised in Mexico, some of 
which are specially suited to the conditions prevailing in certain 
d-istricts. Thus it is stated that Castilloa plants raised from seed 
obtained from trees growing on the Atlantic side of Mexico, where 


* 10 Years. 


I 20 Y’^ears. 
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there is an almost continuous rainfall, will not succeed, on the Pacific 
slopes, where there is a distinct dry season of about six inontlis. 

It has been allep^ed thatsnine of these varieties of 0. eladica only 
fiirnish very sniaJ 1 yields of rubber, but no infornnition appears to lie 
!i,vailable regarding tlie quality of the product. Experiments with 
the different varieties are however in progress in Mexico in order to 
deterniine their relative value as sources of rubber. 

An investigation of the Castilloa trees grov/ing in Trinidad 
might be made with a view to the selection for seed purposes of any 
trees wliicli give a large yield of rubber containing a low percentage 
of resin. At the same time seed from Castilloa trees of proved value 
might be obtained from plantations in Mexico, in order to ascertain 
wliEither the trees grown in Trinidad will furnish rubber of good 
quality, or whether the local conditions of climate and soil in the 
island favour the formation of a resinous rubber. 

The method adopted for the preparation of (lastilloa rubloer on 
the plantations in Mexico has been descril)ed by Olssoii-SefFer (see 
pp, 94:-"96 of '^Lectures on India Kubber” edited by Spence; the 
official account of the conference held in connection with the Inter- 
national Rubber and Allied Trades .Exhibition, London, 1908.) The 
method depends essentially on the creaming of the latex. 

The centrifugal method lntrodx.xced in Tobago by Mr. H. S, 
Smith, appears likely to give very good results when applied to 
latex containing a low percentage of resin. 


PATENT CBNTBIPUG-AL MACHINE. 
(Mr. Harry S. Samth’s.) 


Comj*lJ':te Sregification. 


Improvements in or connected with the Manufacture 
of India-rubber and Apparatus therefor.” 


I, IIai{i:,v S(r»NEY Snrrir, of Caledonia, Tolxago, West Indies, Geiithw 
man, do heniby declare the nature of this iixventiorv and in what 
inanner the same is to be pe.rformed, to be particxilarly described and 
ascertaimul in and by the following statement : — 

My invention relates to the separation of india-riibber from the 
latcnx which exudes from the trees. 

Eleretofore it has been proposed to separate the guni from the 
latex whilst the latter is in a liquid or semi-fluid condition by the 
action of centrifugal force. In practice, however, it has not been 
possible to carry out this process efficiently, for the reason that, 
owing to the consistency of the sepairated gum which is of less specific 
gravity than the otlxEU part of the latex, it is not possible to remove 
such gum by the ordinary skimming px'ocess within the drum, and 
also by reason of the fact that, if the drum is stopped the gum at 
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once commences to recombine witla the more liquid separated portion. 
According to my invention, I overcome the difficulty by discharging 
the more liquid and impure jrortion of the latex during the rotation 
of the drum, so that practically the whole of the gum is separated 
and is obtained in the form of a sheet. 

Ill a suitable arrangement for carrying out my invention I make 
use ol a centrifugal machine, the bowl of which is fitted Avith valves 
which can be opened during the rotation of the bowl to discharge 
those piortions of the latex Avhich are of greater specific gravity than 
the gum, and which I have referred to as the liquid” ; this porous 
material may have applied to it a sheet of material such as canvas. 

With this construction of apparatus, on the centrifugal machine 
being rotated and the latex introduced into the rotating bowl, the 
vsaici latex is separated into the portions of different specific gravity, 
that is to say, the ‘'liquid” and the gum, the pressure of the ‘‘liquid” 
within the closed boivl retaining the two portions in the separated 
condition. On the aforesaid valves being opened, the “ liquid” passes 
out through the porous material, and through the valves, the gum 
then extending and collecting, or being applied against the inner 
surface of the porous material, or of the canvas or other lining in 
contact thereAvith. The machine is then stopped and the gum sheet 
removed from the howl, together Avith the screen upon which it is 
apjolied, and from Avhich it can subsequently be separated. 

It is found in practice that it is impossible to completely separate 
the “ lifpiid” from the other portion of the latex, so that there Avould 
always reinain behind in the machine a certain proportion of impuri- 
ties. It is for this reason that I employ the absorbent or porous 
layer, as this layer retains the small residum of “liquid” and pre- 
vents it passing into the next charge of latex. 

To enable my itiA'ention to be fully understood, I will describe 
the same by reference to the accompanying draAviiig, in Avhich : 

Figure 1 is a section of the upper part of a centrifugal machine 
suitable for carrying the invention into practice, and 

Figure 2 is a section on the line 2-2 Figure 1. 

Figure 3 is a vieAV of a frame which is employed in the apparatus. 

Figures 4 and 5 are sections on the lines 4-4 and 5-5 respec- 
th^ely ol Figure 3, and 

Figures 6 and 7 are an elevation and plan of one of a series of 
locking pieces used in connection with the aforementioned frames. 

(a) indicates a centrifugal bowl of ordinary construction mounted 
upon a spindle (b), and (c) a screen or casing around the same for 
collecting the liquid” discharged from the drum. 

(d) is a layer of felt, earthenware, or other absorbent material, 
Av hi cli is arranged in contact with the Avails of the drums, and (e) if 
a layer or screen of canvas or other material AAdiich lies against this 
absorbent layer, and xipon which the rubber is collected, (f), (f) 
are frames which serve to confine the layers (d) and (a) in their 
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proper positions, sxnd (g), (g) nre wedge piece.s wliicb are arranged 
loetween tlic ends of the said frames; and which, under the centrifugal 
action, tend to liold the same in their relative positions 

(h), ^li) arc valyes of any suitable ooustriictioa which are 
arranged in the sides of the bowl, which valves are nomiallj closed, 
but which at the required stage of the proceedings are adapted to be 
opened to allow the l.iqiud” which collects in the porous material to 
escape. As shewn the stem of each valve is provided with an arm (i), 
which is designed as the drum rotates, to come into contact with a 
projection ( j ) in the casing (c); the said projection being so arranged 
that when in one position as shewn at the left hand of Figure 1, it 
will be out of contact witli the said arm, and when turned into 
another position, as shown at the right hand of Fig ure 1, will operate 
the said arm to open tlae valve. 

In using the apparatus, the latex is introduced into the bowl 
in the usual manner, and under the centrifugal action the “ licpiid” 
or portion of heavier specific gravity finds its way towards tlie wall 
of tlie l)owl, wliilst tlie gum e-ollects in the same way that the cream 
collects on the inner surface of the milk in a milk separator. 

When tills condition lias been attained the device ( j) is turned 
so as to CDine into contact with the arms (i) on the valves (h), with 
the result that tlie said valves arc opened and allow the liquid ” to 
escape, whilst the guni remains. 

When the driim is stopped and the frames [f ) with the locking 
pieces (g) are removed, the said screen (e), with the gum upon it, 
can be taken out of tlie bowi and subsequently stripped from the 
said screen, which can be again used, the rubber being in the form of 
slieets of a very pure nature. The valves are closed before starting 
the machine, suitable hand-holeB being formed in the easing [c) to 
allow of this. 

Having now particularly descrilied and ascertained tlie nature of 
my said invention and in what manner tlie same is to lie performed, 

1 declare tliat what I claim is : — 

1. In the trinitment of rubher latex by centrifugal action, the 
employment of a drum in which the constituents of the latex are 
separated, and of means for discliarging the “liquid” or heavier 
separated ])ortion of the said latex, 'wliilst the machine is still 
rotating, suljsl.antially as deBcribed. 

2. In th(^ l,reatment of rubber latex by centrifugal I'onu' tlie use 
of a centrifugal machine having upon the inner surlace of Idie bowl, 
a layer wliich will absorb the “liquid” portion ot the latex, and of 
a sheet or screen upon whicli the gum will collect, and from which it 
can be removed when the liquid has been discliarged from the 
absorbent material, substantially as described. 

3. A centrifngal machine for the treatment of rubber latex, pro- 
vided with means whereby the contents of the drum can be retained 
as long as dewinal and then discharged througli the periphery of the 
bowl whilst the hitter is rotating, substantially as described. 

Dated the 27th day of March, 1909, ^ 
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Preparation of Rubber. 

Mead at the International Concfres^i of Tropical Agriculture^ 
Brusseh, Almj, 1910. 


Tiik object of this paper is to bring to yoiir notice a process 
bvliicli lias recently been devised for the rapid separation of rubber 
from Latex. Tlie machine is the invention of Mr. Harry S. Smith, a 
Rubber Planter in Tobago. 

The machine niahes use of the centrifugal principle with a 
peculiar adaptation of valves which admits of the escape of the dark, 
watery liquid, whilst the machine is running at a high speed. It 
has been hitherto used principally with Castilloa latex; and those 
who are familiar with the discolouration of this rubber through 
contact with the watery liquid lor a short period, or during the dry- 
ing process, will appreciate the advantages of this rapid and almOvSt 
complete separati on. 

With this machine the rubber can be separated from the watery 
liquid within 20 minutes, and the resulting layer of rubber dried to 
less than 1 per cent, of water. It lias only then to be subjected to 
the usual curing process. 

A description of the process, and drawings of the machine, are 
given in the iSpecification (^English Patent No. 7433 of 1909). 

But having had an opportunity of w'orking with this machine. 
I am in a position to add a few details to the de^scription given in the 
specification. 

In working, the machine is set running and a known volume of 
water is poured into the space between the outer rim of the bowl and 
the canvas screen to form a •wall of water. d'he desired depth of the 
wail having been obtained, the latex fresh from the field is diluted 
with a certain proportion of water, and then slowly run into the 
middle of the bowl. The speed is then rapidly increased, and the 
machine run for about five minutes by which time the lighter rubber 
lorms an inner layer. The water can now be drawn off, and the 
rubber made to rcvSt on the canvas screen then spinning at a still 
more rapid rate until all the water has been removed. The rubber 
layer may then he washed on the screen with clean water, which is 
drawn off as before. 

Or some of the watery liquid may be drawn off and clean water 
added at intervals, until every trace of the dark coloured licpiid has 
been removed. 

dhe rubber is then drawn on to the screen and dried as before. 

In either method a nearly white rubber is obtained, which 
darkens but very slightly afterwards. 

An important advantage in this machine is that chemical solu- 
tions can be used for the removal of the resins, which are present in 
large quantity in Castilloa latex from young trees. 

Specinaens of the Rubber prepared by this machine are submitted 
for inspection. 


P. GARMODY* 
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Report on Oastilloa Rubber from Tobago. 

By pRC)i''KS,soR Wyndham E. DimsTAN, M.A., F.R.S., Bikector. 

The speciinens of Custilloa Rubber wliicli are the subject of this 
Report were forwarded for exaraination to the Imperial Institute by 
the Director of Agricalture in Trinidad with letters No. 629 of the 
26tli June, 1909., and No. 2338R of the dth September, 1909. It 
was stated, that the Rubber had been prepared by a new centrifugal 
process, of which particulars were furnished by the Director of 
Agriculture. 

DEaCRlPTION AND Ri^SURTS OF EXAMINATION. 

(A.) specimen forwarded with letter No, l;)29 of the 26th June, 
1909. The sample bore the following label : — 

Department of Agriculture, 

Oastilloa Rubber prepared by a New ProceSvS. 

Weight — 48 grams., (.Prom Tobago) — 26/6/09.” 

It consisted of a si'iuare sheet of very pale rubber, clean and 
excellently prepared. The rubber was rather weak and much inferior 
in physical properties to good Para. 

The results of the Chemical Examination were as follows : — 
Moisture ... ... OT per cent. 

Caoutchouc ... ...70*7 „ 

Resin ... ... ...28*6 ,, 

Proteids ... ... 0*5 ,, 

Ash ... ... ... 0*1 ,, 

The analysis shows that the rubber contains a high percentage of 
resin^ which adversely affects its physical properties. The percentages 
of moisture, proteids and ash are extremely low and it is evident 
that the rubber has been very well prepared. 

In view of the high percentage of resin present in tins rubber 
it would be of interest to learn the age of the trees from which the 
latex was obtained. 

Nos. 1, 2, 3, and 4. — Porwarded with letter No. 2338R of the 
6th September, 1909. 

No. 1.—^' Not creamed, Spun within an hour of tapping. Trees 
'7-8 years old.”~Weiglit 22 grams. 

A thin sheet of pale brown rubber, clean and well prepared. The 
rubber was stronger than the previous .specimen A, but still a little 
weak. The sample was too small for analysis. 

No. 2. — “Creamed, spun same day. Trees 7—8 years old.”— 
Weight. 19 grams. 

Very similar to sample A in appearance and physical properties. 
The sample was too small for analysis. 

No. 3.—“ Creamed, spun next day, trees 7-8 years old.'/— Weight 
18 grams.' ■ 

A thin sheet of brown rubber, rather soft and weak. The 
specimen was insiifficient for chemical examination. 
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No. 4.— “Creamed and washed over and over again, spun next 
day. Trees 7-8 years old.” With this specimen is included another 
which was khelled as follows: “Same as No. 4, but deposited on 
brass plate fitted inside bowl,” 

These two specimens had become firmly adherent and could not 
be separated Irom one another. They were exactly similar in appear- 
ance and were treated together. The u.uited sample weighed 36 
grams. 

The rubber was pale, slightly sticky, soft and weak. In physical 
properties it was the worst of the series. 

A chemical examination showed that the rubber contained 0*04 
per cent, of moisture and 34'2 per cent, of resin. The quantity of 
material was not sufficient for complete analysis. 

Commercial Value. 


The specimens, with the exception of No. 4, were valued as 
follows : — 


A. — Fine thin sheet 
No. 1. — Fine thin brown sheet 

3J 2. ,, ... ... 

„ 3. — Thin sheet of rather soft character 


6s. lOd. per lb. 
6s. lOd. „ „ 
6s. lid. ,, 
6s. 4d. „ „ 


Specimen No. 4 was of very inferior quality on account of its 
soft and resinous character, and would realise a much lower price 
than those quoted for the other specimens. 

On the date of the above valuations fine hard para was quoted at 
8s. lOd. per lb. in London. 

Conclusions. 


Three of these specimens of Castilloa rubber, viz., Nos, 1, 2 and 
A, axe of excellent quality and it is clear that the centrifugal method 
adopted for their preparation is capable of yielding very good results. 
Unfortunately the latex used for the experiments, judging by the 
coiiiposition nf sample A is very resinous so that the resulting rubber 
is inclined to be soft and weak. 

It is not possible from the examination of such small specimens 
to express any definite opinion regarding the best method of pre- 
paration. Sample No. 1, “ Not creamed. Spun within an hour of 
tapping” was a little stronger than specimens No. 2 “Creamed, 
spun same day,” and sample A both of which however were vslightly 
superior to it in colour. No. 3. “ Creamed, spun next day ” was 
darker and much weaker than the preceding three specimens, while 
No. 4 “ Creamed and washed over and over again, spun next day ” 
was the worst specimen of the series as regards physical properties. 

It would therefore appear that the specimens prepared from the 
latex on the day of collection are much superior to those in which 
the latex was kept until the next day. Further experiments will be 
necessary to determine whether it is advantageous to cream the 
latex before spinning. The creamed sample No. 2, is superior in 
colour to No. 1, which was not creamed and on that account was 
valued at Id. per lb. more, but the rubber was not quite so strong 
as No. 1. Unfortunately the specimens Nos. 1 and 2 were too small 
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for analysis so tliat it was not possible to deterinine the composition 
of tlie creained ” and iincreamed ” rubber for comparison. 
Larger samples (about half-pound each) of rubber prepared by 
these methods should be submitted for this purpose. 

In view of the successful results obtained by this method of 
preparation, it would be of considerable interest if further experi- 
ments could be conducted on the same lines with latex derived from 
older trees., as vSnch latex would probably be less resinous and would 
therefore yield a better product. 

It may be further suggested that in dealing with latex contain- 
ing considerable amounts of resin, it would be worth while to make 
some experiments with the object of devising a method of eliniina- 
ting a portion of the resin, if possible during preparation ; for 
example some of the resin might be held in solution by adding a 
dilute solution of caustic soda (2 or 3 per cent.) to the latex before 
spinning, taking care not to use sufficient of the alkaline solution to 
cause rapid! coagulation. Specimens of rubber made from the latex 
without any addition and with varying quantities of the alkaline 
solution might be submitted for comparative examination. The 
rubber would require to be well washed after treatment with alkali. 


Castilloa Rubber— (Tobago). 

A NUMBER of samples of rubber from Tobago has been analysed 
to ascertain the percentage of resins they contain. 

The following are some of the results obtained : — ] 

OmtiUoa<ld’ybb'h&r. I^ercentage of Besins, 

Trees, 8 years old ... ... ... 58*99 

,, 7 to 8 years old ... ... ... 28*60 

„ ... ... ...26*98 

„ „ (latex boiled) ... ... 27*09 

,, „ ( „ not boiled) ... 27*81 

(2i % Soda) ... ... 15*29 

,, 15 years ... ... ... ... 18*42 

... 11*87 

With the increasing age of the trees there is a fairly regular 
reduction in the percentage of resins found in the Rubber, but the 
rate of reduction is not rapid. 


Castilloa Rubber from Tortuga Estate. 

The sample contains 13'09 per cent, of Resins. 

JOSEPH deVERTEUIL, 
for Government Anil jst. 
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Oastilloa Rubber from trees 8 to 10 years old.— 
(Tobago.) 

528 Sheet JRuhher 529 Bismit Uuhher 

prepared hy the yrepared "by the 

creaming process. “ Mlias ” process. 

4'23 per cent. 6 ‘91 per cent. 

17-33 „ 16-66 

JOSEPH BE VERTEUIL, 
Assistant Government Analyst. 


Oastilloa Rubber. — Trees 3 years old. 


Ho. 653. 

The sample contains :■ 
Water 
Caontclionc 
Eesin 
Impurities 


Tapping Oastilloa Trees. 

The metlicd now used in Tobago for the tapping of Oastilloa 
trees is the result of about four years’ experience. So far it seems 
to be the method best suited to the purpose. The injury done to the 
tree appears to be very slight, and the whole of the latex is secured 
at one tapping. Three tappings in a year is sufEcieiit. 

A chisel and mallet are used to make the cuts. The ehisel is 1| 
inches wide with a specially thin cutting edge. A fine clean cut is 
necessary. The chisel is held so as to point slightly upwards so as to 
give a cut which throws any rain water over the lower edge. In this 
"way the wounds heal well. 

Guts are made in vertical lines from the base of the tree, about 
12 inches apart, to a height of about 6 feet, and a second row is made 
about 3 or 4 inches hoiizontally from the ends of the first row. This 
is repeated round the whole girth of the tree. Each cut in the 
second row is placed intermediate between the cuts in the first row ; 
the third cuts in the row are horizontally ojDposite those in the first 
row, the Atli opposite the 2ndj &c. 


1-62 
... 41:-02 

... 53-99 

0-37 

100-00 

JOSEPH DE VERTEUIL, 
Assistant Government Analyst. 


Water 

Eesins 
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The latex is collected on a calico apron tied round tliB bottom of 
the tree and supported on its outer edge by four sticks. A basin is 
iormed in this way into which the latex flows. Nails are also used 
to fix the apron close round the trunk if there are depressions. 

After 20 minutes tlie latex is ladled from the apron into 
enamelled iron cups, and only enamelled vessels are nsorl for storage. 
As iniicli latex is collected from the tree as can be scraped off. 

In 3 or 4 hours the scrap is dry and is then collected. 



Cuts in Vertical/ tines 



Analyses of Trinidad and Tobago Rubbers made at Imperial Institute. 

^ ~r 1002. 1903^ 
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RUBBER.— Contimied^ 


Local grown Para trees. 

Quality of Latex. 


Louis b’Oe, Estate, Tobago, 

SiE, January, 18th, 1910^ 

There is a question connected with the Rubber -planting industry 
which I think must be of great interest to all rubber planters in the 
West Indies at the present time, and upon which it is to be hoped 
some light will shortly be forthcoming. 

up to the present the principal, in fact practically the only 
rubber-producing tree planted in Trinidad and Tobago on any scale, 
has been the Castilloa. This tree has been considered the one best 
suited to the conditions, and the seeds and plants of which are easily 
obtainable. 

Lately much has been heard of the splendid results attending the 
planting of Hevea in the East generally, results greatly exceeding 
those up to now obtained from Castilloa in the West Indies, and the 
question therefore arises, as to whether the Hevea may not be a 
more profitable tree to plant here than the Castilloa. The question 
to decide seems to be — does the Hevea grow as ivell and does it 
prodiice a similar quantity and quality of Buhher in Trinidad as it 
has heen found io do in Ceylon and Malay 9 

As to the first point I think there is little doubt. Hevea has 
been planted in various localities in small quantities during the last 
few years, and I understand that Mr. Carr others who knows the 
tree Avell in the East, is satisfied with the general growth and appear- 
ance of the trees he has seen here, it is on the second point that 
information seems very desirable. 

Mr. Hart, the late Superintendent of the Botanic Station, has I 
think always maintained that the quality of Hevea rubber grown 
in Trinidad is very inferior until the tree reaches the age of 16-18 
years, whereas in the East, good equality rubber is obta.inable at 
six years, 

1 do not think that Mr. Hart’s statement has been, so far, found 
to be incorrect, though of course no one has so far had much 
experience of the tree. But on the other hand, T understand that 
Mr. Carruthers has recently made trials of Hevea produced in 
Trinidad, and his investigations have confirmed Mr. Hart’s state- 
ment. Also Mr. H. Smith, of this Island, who has treated Hevea 
latex in his newly invented separator, has arrived at the same 
conclusion. 

The latex I believe on which experiments were recently made 
by Mr, Smith, was from trees 10-12 years old. 

Several planters in this Island are at present considering the 
advisability of putting land under Hevea. It would therefore seem 
to be of the greatest importance to ascertain exactly the quality of 
the rubber produced from Hevea gi'own in Trinidad, at various ages. 
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and also tilt.* yield, I believe that the Goveniment have recently 
ordei'i'd u, lurge (|iiantity ol Hevea plants Iroui Ceyloii fo,r distribution 
ill the Colony, 

Mig'lit I suggest, that before putting these plants at the disposal 
oj tlie planters, thorough trials of the quality of latex produced in 
Triiiidail lx* made in order to aseertaiu tliat the tree is really worth 
planting. 

There are u good number of Hevea 8-9 years or thereabouts, 
now growing in the Botanic Gardens in Port-of-.Spain, available for 
experiment. Also possibly planters who possess Hevea might be 
willing to place latex at the disposal of the Department. 

I trust yon will not consider this letter undue interference with 
what does not concern ine. I have written because, from the planters’ 
point of view the matter is ^resmig. Planters have sunk a lot of 
nioney in CaBtilloa already in this Island, and we do not want to 
launch out into experiments with a new tree unless we are satisfied 
tliat there are rBasonable prospects of success witli it. 


I am, Sir, yours faithfully. 


Professor C.akm():dy, FJ.C., 

Department of Agriculture, 

Port-of-Spain. 


T. L. M, Ohde. 


Para Rubber.— (Trinidad.) 

I'lm sample contains : — 

Water ,,, 6*04 per cent. 

Resins ... 2‘08 ,, 

Joseph de Verteuu, 

Government Laboratory, Assistant Government Analyst, 

2.nd Heptember,. 1910, 


(Extract.) -Rubber Experiments at British Guiana* 

G.ENEE,AL SUMMAET. 

TtE results of all our t, rials may be summarised as follows : — 
Gmtilh a elaBtim, the Central American rubber tree, lias 
'failed stations." 

/; . 0 2. Fnntumia elm Uoaf the; West African rubber, .is "making .some ■ 
growth on the sandy loam at Onderneeming Bchool farmh and tap- 
pings have been commenced. This kind has entirely failed on the 
heavy clay lands at the Botanic Gardens while at the Issorora Station 
it is ..-/thriving much better on' th.e. laterite hill slope.s than on the 
mixed clay and p.egass . flat. lands of the river bank., .On the flat a. 
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very large number of plants have died out, but the general appearance 
on the hill slopes would appear to warrant further experimentation 
on a limited scale. 

S. He.vea brasiliensis has not gi'own at all well on the heavy 
clay lands at the Botanic Gardens which are typical of the front 
iands of the coastal district of the Colony, abandoned from sugar 
cultivation. It is doing fairly well on the clayey-loams at Onder- 
neeming, and ia growing very satisfactorily on the pegassy-clay 
bottom lands at the Issorora Station, but not so well on the laterite 
hill slopes. Some young plants on some of the clay soils at Chris- 
tianburg are decidedly promising at the present time, although older 
trees have not grown so satisfactorily. 

4. Hevea requires to be thoroughly protected Irom the wind if 
the best results are to be expected. The strong and constant winds 
of the coast land produce a reddish shrivelled appearance of the 
leaves and frequent leaf fall. This retards greatly the growth of 
the plants. 

5. Hevea in some localities branches naturally at from 12 to 20 
feet, but our experience indicates that topping at 12 to 15 feet in 
sheltered favourable places and at 10 feet in wind-swept situations 
is to be recommended if a uniform stand is required. After branch- 
ing, a relatively greater increase of girth takes place than previously, 
and therefore the obtaining of as early branching as possible should 
be aimed at. If planted 20 feet by 20 feet, a height of 12 to 15 feet 
would be sufficient before topping, but in closer planted cultivations 
the trees should be allowed to grow to a greater height, 

6. Hevea grows slowly under shade, but in the open it has 
made at Issorora growth that compares favourably with growth 
.reported from the East and other countries, when it has been planted 
in well -drained, fully cleared land or fairly welT protected from 
wind- When planted in cleared lines through the forest the growth 
has been irregular. 

7. Sapium has grown vigorously on the pegassy clay lands of the 
Issorora Station. Some good trees are also growing on * Mora-reef ’ 
soil at Christianburg. On the coaltal lands, constantly swept by 
wind, as exemplified by the experiments at the Botanic Gardens, it 
has practically failed, small bushy plants, liable to scale attacks, only 
resulting. When planted in fully cleared land, well drained, it has 
made excellent growth in the point of girth and appears to be 
promising for growth on such types of soil as that at the Issorora 
Station, 

8. Sapium similarly to Hevea, will not grow at all satisfactorily 
under shade or in uudrained land. 

9. Sapium requires very careful attention in regard to pruning 
from its earliest stages if well formed trees are desired. A 
clean, even stem of at least 8 feet should be aimed at, and big 
branches should be removed from the tops of the trees in windy 
situations. 
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10. Scale insects aifect Sapium to some extent but they can be 
controlled by spraying witli suitable insecticides. Tliis liability to 
scale, sboiild induce cultivators of this tree to plant in 50 to 100 acre 
sections with good forest belts between the different sections. 

11. Tapping experiments with Sapium liave not yet been carried 
on lor a sufficient length of time to warrant expressions of opinion 
as to possible returns Irom this tree. Systematic experiments are in . 
liaju:! and deiinite information should soon be available. 

12. The detrimental elFect that constant winds have on both 
lievea and Sapium indicate that in laying out large plantations, 
cultivators should lay them out in sections with good protective 
forest belts in between the different sections, and on no occasion 
should the tops of the hills he bared. A well-laid out plantation 
should have pimtective forest belts as wind breaks in order to keep 
wind out of the cultivation. This policy is also most desirable from 
an estate plant — sanitation point of view. — , Progress Report, Depar^- 
ment of Science mid Agriculture,) 


World's* Production of Rubber. 

Tons. 


1906—65,000, of which 

531 tons 

are from plantations. 

1907-69,000, 

1,133 „ 

?> iy 

1908-65,000, 

2.00Q „ 


1909 69,000, 

4,000 „ 

7J 


— {Buhher World*) 


Trinidad and Tobago Rubber Exports. 


1904-5 

3,659 lbs. 

Value, 

... / , £ 549, 

1905-6 

Nil. 


1906-7 

1,067 lbs. 

174 

1907-8 

4,444 „ 

: ■ ■" , ■; ' r 603, 

1908-9 

.2,146 „ 

■. ... : ,,"3.0a. 

1909 (to 31 Deo.) 

13,234 „ 

. ... .1,388. 



(Customs Trade Statistics.) 


Castilloa Rubber— Mexican Yield. 


In the Socomxsco district the trees are planted 28G to the acre, 
and the yield from each tree 6 to 8 years old is 3|- ozs. per tree per 

annum. 3r5 0,000 trees are included in this calcmlati 
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Average Net Imports and Prices of Raw Rubber— 
(Great Britain.) 


Five years. 

Quantity. 

Value. 

Friee i)er cwi. 


Cwt. 


£ s, d. 

1855-9 ... 

18,100 

113,000 

... 6 5 0 

1860-4: ... 

38,200 

312,000 

... 8 3 0 

1865-9 ... 

70,200 

594,000 

... 8 9 0 

1870-4 ... 

94,500 

... 1,042,000 

... 11 0 0 

1875-9... 

75,000 

766,000 

... 10 4 0 

1880-4 ... 

93,100 

... 1,386,000 

... 14 17 0 

1885-9 ... 

98,900 

... 1,145,000 

... 11 11 0 

1890-4 ... 

128,200 

... 1,641,000 

... 12 0 0 

1895-9 ... 

166,400 

... 1,889,000 

... 11 10 0 

1900-4 ... 

173,500 

... 2,305,000 

... 13 5 0 

1905-9 ... 

274,500 

... 3,913,000 

... 14 5 0 

Six months to June, 1910 241,500 

... 7,832,000 

... 32 8 0 


— Finmcial News- 


[Extract.]— A Fungus on Para Rubber Trees* 


The fungus proves to be an undescribed, species of Eutypa, and 
will be called E. caulivora. It is probably a true parasite, judging 
from wliat is known respecting other species of Eutypa a constant 
feature of which is that the fungus persistently remains in a vegeta- 
tive— and thus aggressive — condition so long as its host remains 
alive, and only comes to the surface to produce fruit when the host 
is absolutely dead. The numerous black streaks, deep in the wood 
of the specimen sent, are produced by the mycelium of the fungus, 
which in all probability permeated the whole of the wood, and had 
been at work for a consideraTole period of time. Such a development 
of mycelium is unknown as ayjosi mortem result. (Greorge Masses, 
6/4/10,) Dr- Pram adds : ' I do not like the look of the thing at 
{Straits Agricultural Bulletin through Euhher World.) 


0. i. f. values at Ports. 



CEREALS AND STARCHES. 


Section VII. -CEREALS AND STARCHES. 

Cassav^ Starch. 

ThI'] (Joinpany that started in Jamaica about a year ago to 
luaruifacvtiire (hissax^a Stjireh has ceased business. They offered only 
cents per cwt., bvit the Planters refused to accept less than 
^17 cents. ' 


Soy Bean. {Glydm Hispida.) 

This Bean has been planted at St. Augustine and at the Botanic 
Station, St, Clair. The growth at St. Augustine has been satisfactory, 
and further experiments will be made. 

The following gives brief information respecting this valuabh^ 
fodder plant : — ■ 

1 Extract.] , Soy Beans. 

The soy bean {Gh/cine Mspida) sometimes called the soya bean 
is a leguminous plant, and a native of south-eastern Asia. There are 
many variidnes known in Japan, Cliina, Tibet, and the temperate 
portions oi’ the Himalaya. In the United States the varieties known 
and grown are yelloxv, black, green, and broxvn soy, so named from 
tin^ colour of tlieir seeds, with in addition, Etampe.s soy, which has 
seed like yellow soy, but groAVS to a height of over two feet, all the 
other varieties being only from one to one and a half feet high. The 
soy bean ixapiiixss about the same temperature as maize, and it may 
therefore be capable of groAvtb in some of the southern and eastern 
fiarts Etigland, The Boarrl have arranged for some experiinents 
to be conducted with beans obtained from Japan. 

Accordiiig to the United States Farmers" BnUetin (Noa. 58 and 
97) the methods of cultivation are similar .to those recpiired for 
ordinary field beans. It thrives best in soils of medium texture, 
well supplied with lime, potash and phosphoric acid. Like other 
leguminous crops, it accumulates nitrogen in the nodules on its roots 
and thus enriches tlie anil for the next crop. It endures drought 
Avell, and is not easily^ injured by excess of moisture. 

The. early varieties are best for seed crops, and the medium or 
lati! varietl(‘a fm' hay or forage. Seed may be planted at any time 
(luring tlu'. spring and (nirly summer, but preferably a.s soon as the 
ground l)eeomes thoroughly warmed. One-hall to three-quarters of a 
bushel to the acre may be drilled, but about one-rpiarter of a 
bushel more if sown broadcast. 

Little cultivation is needed when groAving tor forage, but if 
grown for beans, weeds must be kept down, Tire crop should be cut 
for hay Avhem in the late bloom or early podding stage ; for ensilage 
the crop can be cut later, but it is better to cut before the pods 
begin to ripen ; for green forage, cutting niay begin earlier and 
continue rather later than for either hay or ensilage ; the crop may 
be cxrt for seed after the pods become about half-ripe. 
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Owing to its coarse habit of growth, the soy bean is somewhat 
difficult fco make into hay in moist climates, and the plant is liable to 
lose a large part of its leaves, but there can be no question as to its 
high feeding value when cut at the right season and properly cured. 

It is probably best used as green forage. The great variation in 
the season of maturity of the different varieties makes it possible to 
have a succession of forage throughout the greater part of the 
summer and autumn. It is stated to be excellent for dairy cattle, 
though stock do not always relish it at first. 

It has also been successfully made into silage in the United 
States. — (Journal of the Board oj Agriculture and FisherieH,) 


Soy Bean- 

-Analysis of. 

Water 

ll’O 

Albuminoids 

35'3 

Starch and Sugar 

26-0 

Fat 

18-9 

Fibre 

4-2 

Ash 

4*6 


^ 100*0 


— Food Grains of India ( 


Section ¥111.--* FIBRES. 

Cotton Exports. 


1904-5 

lbs. 

1,577 

£. 

70 

1905-6 

14;951 

..434 

1906-7 

11,077 

286 

1907-8 

11,300 . 

... , 280 

1908-9 ^ 

13,503 . 


1909 (to Dec, 31), „ 

8,536 

.... " ' ,463 
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Section IX. -SOILS. 

Analysis of Tamana Soils. 

Tamana, 

^7tli Oetoher, 1909. 

The Secketaey^ 

Botird of Agriculfcure. 

SlE, 

I liave the honour to forward samples of Tamana soil from 
places where the ' Bucare ’ immortei are gradually dying, their death 
being due, according to popular opinion, to excess of lime in the soil, 
iNFo. 1. Top soil, humus only removed. 

,, 2. Soil from depth of tivo and a half to three feet. 

,, 3. Subsoil from deftli of four feet. 

Tlie above were taken from a field where the cacao appears to 
he thfhing arid bearing well in spite of the gradual dynzj; of the 
shade. 

4. Subsoil from deptlh of three feet from Santa Eita ” estate. 
r». Stones coated with lime from ravine which passes through 
field where practically all the ‘Bocare^ immortei are dead the 
‘Anauca ” howewer still 

L. A. Brunton, 

Agricultural Inspector, 


EEPOET. 

Sample of Soil Nos. 1, 2, 3. 

These samples were taken from the Tamana district, from a field 
where, the Agricultural ‘Inspector reports, the Bocare Immortei are 
dying out, but the cacao trees appear to be thriving and bearing 
w.elL 

No, 1 wurface soil is a brown coloured clay which is deficient in 
phosphates. 

No, 2 is a reddish clay cDUtaining a large proportion of oxide of 
iron, it; is very poor in phosphates. 

No. 3 sulisoil is a greyish clay spotted with a fair quantity of 
shining particles of calciuin sulphate or gypsum. 

Tiic dctiii ltd results of analysis are as follows. 

Tile air-dried saxnples contain . 

jSfo. 1 Surface soil. No. B Soil No^ S Subsoil. 

, to S ft. f deep. ■ 

Water ' , • .... 3-24 ' _ .5*48 ..,:4-38' 

■Volatile. matter and', ■ ■ ■ 

combined water '.8*62 ... „■ 8*32 8*0*2 

Mineral matter, ...■,' '.88*14,-/ ... 86*20 ... 87*60 


100*00 


100*00 


100*00 


SOILS*— Continued, 


Percentage composition oe samples dried at 1 00c . 


No, 

1 Surface. ,<ioiU 

No. B Soil 

iVrj 

. S Svlmil 


B to 3 ft, 


ft, dmp. 

Volatile matter and 





combined water 

8 ‘909 

8-802 


8-387 

Oxides of iron and alumina 

9-532 

14*919 


11-341 

Lime ... ... 

‘295 

*390 


3-974 

Magnesia 

■331 

•462 


2-570 

Potassium oxide 

•157 

•213 


•287 

Sodium oxide .. 

•076 

•096 


•091 

Phosphoric anhydride 

•079 

•020 


•100 

Sulphuric anhydride 

•060 

•064 


2-446 • 

Carbonic acid ... 

— 

— 


4 ■526 

Insoluble silica and .silicates 

80'561 

75*034 


66’278 


100*000 

100*000 


100*000 

The lime and magnesia in samph 

No. 3 Subsoil 4 

feet” are 

present partly as sulphate 

and partly 

as carbonate in the 

following 


proportions : — 


Calcium sulphate (CaS 04 , 2H2O) ... 4'700 per cent. 

Calcium carbonate ... ... 4' 05 3 ,, 

Magnesium sulphate (MgS 04 , THgO). '465 ,, 

Magnesium carbonate ... ... 5'237 „ 

Joseph de Verteuil, 
Assistant Government Analyst. 


No. 4.' — Subsoil 3 Feet Deep From /SSanta Rita” Estate. 


This sample was divided into three parts which were analysed, 
sepai’ately, with the following results : — 


Insoluble silica and 

“A” 

Pulverised 

portion. 

a 2 

Soft 

Stones. 

“0”, 

Hard 

Stones. 

silicates 

Oxides of iron and 

10*47 per cent. 

3*58 per cent. . 

.. 2*28 ]:ier, cent. 

alumina 

2-80 

T44 

1*04 „ 

Calcium carbonate ... 

82*50 

94-10 

95-20 

Magnesia 

•64 „ 

•40 „ 

1'16 

Potassium oxide 

•06 „ 

•07 

*06 

Sodium oxide 

'14 „ 

•22 „ 

•10 „ 

Sulphuric anhydride ... 

•16 „ 

Nil. 

Nil. 

Phosphoric anhydride 

Nil. 

Nil. 

Nil 


“A” contains much more ealcium carbonate than is desirable 
for a soil. It is deficient in potash and entirely free from phovSphates. 

“B” and “ G” are lime stones of fair quality, these stones are 
also free from phosphates and contain only a small amount of potash. 

Joseph 'DE^Veeteuil, 

AsvSt. Govt.' Analyst. 
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Sample No /> Stokes Coated with Lime (from a Ravine). 

This saiiiple oonsisted of a calcareous depovsit, which on being’ 
l)iT>hen wawS fouiid to envelop a very hard stone of reddish brown 
col on r. 


iol lowing are the results of analysis 


Insolnbie silica & silicates, 
Oxides of iron & alumina 
Calcium carbonate 
Magnesia 
Potassium oxide 
Sodium oxide ... 
Sulphuric anhydride 
Phosphoric anhydride 


A ” Otiter 
Covering, 

“B ” Stone. 

. 8*07 per cent. 

88'48 per cent. 

. B*04 „ „ 

7-66 „ „■ 

.86*40 „ „ 

1-96 „ „ 

*30 „ „ 

■24 „ „ 

•• II n >» 

•05 „ „ 

. -04 „ „ 

•13 „ „ 

Trace. 

Trace. 

Trace. 

Trace. 


Joseph de Verteutl, 
Assistant Government Analyst. 


Increase in Nitrates in Limed as Compared with 
Unlimed Soils. 


The analysis of tlu* soils from Tobago has given one very 
interesting result. In one soil the percentage of nitrogen is very 
much greater than in the others. This was pointed out to the 
proprietor who informed me that two of the samples were taken 
within ten yard,s of each other and than the only difference Vas that 
one had lieen limed some time previous and the other had not. The 
influence of lime upon nitrification is well known but it is seldom 
tlrat analyticixl results so striking have been published 

In order to ascertain whether these results would be confirmed 
two sam])h '9 of soils were, taken from River Estate, o|:ie of which had 
biuMi lightly limed rc^cently and the other had not been limed, 
Tht‘se r[‘sulL^ aj'e sliowu in the following analysis : — 


Samples op Soil. 

Tlu'. Hamnlcs contain 

, “il,” “B" 

(no lime). 

Total Nitrogen ... &*122% ... 0T18,% 

Nitrogeai as nitrateB , ... 0 * 0022 % .... 0*0011 %> 


A. Taken from a plot to which lime had been applied on the Ifitli 
Hepteinber, 1909. 

Ik Takcm from a plot unlimed. . 

Joseph DB VHRTKUiL, , 

Asst. Government^ Analyst;, ' 

Gov.Brnment Laboratory, 

" ,2nd November, 19D9r . , 
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MANURES. 


Sample of Soil created with Limb. 

Two small plots next 'to one anotlier were marked off on tlie 22nrl 
December, 1909 

On plot A, no lime was added. 

On plot B, lime was added at the rate of half a ton per acre. 

The following results were obtained : — 

“-4” “J5” 

{no lime). {limed). 

7th Jan., 1910... Nitrogen as nitrates — *00173% ... *00328% 
IstPeb., „ ... „ ., —*00112% ... *00154% 

30th July, ... „ „ —*00052% ... *00199% 

Joseph de Verteuil, 

Government Laboratory, Asst. Government Analyst. 

28th July, 1910. 


Sample OF Fossil Shells, ‘^Si^ring Vale” Estate, Couva. 


The sample contains : — 


Water 


... 6*12 

Insoluble Silica and Silicates 


... 18*80 

Oxides of iron and alumina 


. . 14*74 

Lime 


... 15*23 

Magnesia 


•98 

Potassium, oxide 


•06 

Sodium oxide ... 


•21 

Phosphoric anhydi'ide 


*53 

Sulphuric anhydride 


*05 

Carbon dioxide 


... 27*23 

Undetermined and loss 


... 16*05 

100*00 


Joseph de Verteuil, 

Government Laboratory, Asst. Govt. Analyst, 

26th July, 1910. . 


Section X.-MANURBS. 

Market (British) Prices ot Manures (in Bags). 


Nitrate of Soda 

95 

per cent. 

... £ 9 

10 

0 

Kainit 

12 



2 

7 

6 

Bone Meal 


. — 


4 

0 

0 

Bone Ash 

68- 

-70 

97 

... 3 

18 

0 

Basic Slag 

26- 

-30 

7 9 

... 1 

15 

0 

.»■ 

35 - 

-39 

J > 

2 

2 

0 

n 

42 


9 9 

.... 2 

1 

6 

( 

^SoL 

16 

9 9 

4 

17 '. 

6, 

^Superphosphate BoneK 

Insol. 

18 

■ :99- 




( 

Potash Sulphate®(or 

^NTrgn. 

2| 

99 




Muriate) 


80 

99 

9 

5 


Ammonium Sulphate 


25 

99 

.... £ 12 

0 

c 


ton. 
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Section XI.-ENTOMOLOG-IOAL. 

List of Trinidad Microlepidoptera, with Descriptions 

of New Forms. 

Aimusr Busck. 

IJ.S* National D.O., U./S.A. 

lJiM;o the pr(^^ ti inn only vseven (7 ) species of Microlepidop- 
t('ra lia ve ]>eon rtHUirded in print from Trinidad, namely by Lord 
Walsingliam in his “ Revision of West Indian Microlepidoptera ” 
(Proc. Zool. Soc- London, pp. 5r:!-183, 1897). 

In the fbllowing list such records have been added as could he 
made from the material in U.S. National Museum, collected by Wm. 
Seliatis, P. L. Gtippy, F. W. Urich and the writer. 

In ail tills only comprises 25 species in 21 genera and of 6 
fariiili<!s, a (luite unsatisfactory record from the island, which un- 
doubtedly supports many times more species. 

It is ho|)('d tliat. this list and the assurance that future collec- 
tloiiK can be promptly determined, may stimulate the local interest 
in this group of exjiuisite insects, which should appeal to any one 
with eyes open for th«‘ wonders of nature. Amateurs or even boys 
or girls, who do not make a practice of collecting insectKS, may do 
valuable work in thia group and help to make the fauna of Trinidad 
known to science. Any small moth, carefully caught as it comes to 
light in the evening is sure to be of interest anti is pretty apt to 
prove new to acienct* or at least a new record for the island 

The writer shall be glad to name any material sent to him. 

The safest way to send these delicate insects is in papers, each 
speeimeu in an individual small triangular envelope, made of not too 
snmoih paper, fV)ldt‘d so as to make a flat safe enclosure. In this way 
many specimens can be packed rather tightly in a small box, strong 
encuigh to go through the mail. 

Th(‘ moths may also be sent pinned in a cork lined box, loosely 
[lacked in anollun* larger box, but the other way is iu)rx:i:ially the 
■saTest ami most; ssUl sfactory. When received, the moths can be 
I’ohnxetl, pinned, and spread, and make perfect mUvSeum specimens. 

My friend, Mr. F. W. Urich, Entomologist, Board of Agricul- 
tii,r(\, Port-ol-Spaiii, Trinidad, will be glad to farnish any other 
suggestion, wliicli may be needed as to the various ways in which 
l>i,:st; to secure tin; moths, Specimens may be sent to him or directly 
to the writer. 

Th(‘ following is a list of the Microlepidopterr now known from 
Trinidad : 

OELECHUnJi, 

L iArisMelia niMdella, Chmem. 

: IL . EpithectiB iAristoielm) eromem^ Walsingham, 

8. Li^mUa cTotalaridlaf n, gm^; n, sp. 

5, Chainbers. 

I)i(8\mnmH {YpBolophmyBirdtdUi Walsinghaiiu 
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cielechiiDjE. — Coniiniied. 

7. Dichomeris (YpsolopTius) indigna^ Walsini^ham. 

8. Glyphidocera carihhea, Busck n. sp. 

STENOMIDil':. 

9. Btmo 7 na (AntmofHcJie) griseana^^'^huQAxx^, 

10. Stenoma (Antaeot^'iche) tihialiB, Zeller. 

11. Sienoma {Anada,s}7ws) 1/tmmmd a ^ Zeller, 

12. Stenoma alhana,^2hxiG\vL^. 

13. GonioteTma' isahella^ F. & R. 

SESIIDjE. 

14. Besia theohromae, Bnsek, n. sp. 

plutellidj:. 

15. HelioMnes uriahi, Busck, n. sp. 

IS. Atiev a punctella, Ommex. 

HEMEEOPHILID^E. 

17. GlypMpteryx (Ussara) repmidana, Walker. 

(n. syn. paradisea, Walsingham.) 

IS. Brenthia pavonacella, Clemens. 

19. Hemerophila albertiana, Cramer. 

TINEIDiE. 

20. Lmcophas^yia Garmod/iella, Busck. 

22. Oposiega trinidadensis, Busck, li. sp, 

22. Tineola uierella, WQ\smghe.m. ^ 

23. Bremietis minuscula, Walsingham. 

24. SetomorpJia rutellu^ Zeller. 

25. Tiquadra lentigmosa, Zeller. 

Sesia theohroinm -~mw species. 

Male . — Labial palpi bright yellow. Antennae black with ochreoiLS 
underside* Face silvery, with a bluish black and yellow triangle 
from vertex. Head bluish black. Collar yellow. Thorax bluish 
black with three narrow longitudinal yellow lines and with a posteriDr 
fringe of yellow hairs. Forewings transparent, iridescent with deep 
violaceous black veins, and costoe edge and with a rather broad dark 
brown terminal edge ; Cilia blackish brown. Hind wings transparent 
with reins thinly indicated : Cilia" blackish brown. Abdomen block, 
each segment wutli a transverse yellow band, all of which are narrow 
except the middle one, which is twice as broad as the others. Anal 
tuft large, flattened, paddle-shaped, black with a few lateral yellow 
scales. Underside of body yellow. Legs bluish- black on the exterior 
surfaces, yellow towards the body. 

Alar expanse : 20 mm. 

Food plant : Theohroma cacao. 

Habitat: Trinidad, British West Indies. 

Type, male, IT. S. Nat. Mus. No, 1338L 

Bred by Mr, P. L. Gruppy from dry pods of Cacao. 

A clear-cut typical Sesia, Fabricius, Busck, {Ageria, WoXsmg- 
ham Trochilmm, Meyrick)^' with the characteristic venation, palpi 
and posterior tibia? of the genus. 

It is specifically nearest (Aep^enn) deipyla Dvuee in size 

and ornamentation, but differs in details of coloration, such as the 

*8ee Buack, Proc. Washington Entoni. Soc. XI, p. US, 1909. 
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I(3iigitii(iinally striped tliorax. the broad yellow band on tlie middle 
abdoiiiiiial segment and the bluish-black legs. 

Lvpatiaj New Genus, {GelecMidm.) 

Type: Busck.— [See Figure.] 

Alltel, itue siniphn Tongue stout. Second joint of labial palpi 
Inng, reacliing vertex, somewhat compressed and thickened above, 
like certain species, with smoothly approssed scales, 

whicli form a triangular upper tuft with projecting scales only on 
the upjier side. Terminal joint short, rather thick, pointed. Fore- 
wings very long and narrow; 5-6 times as long as broad; costa 
nearly a traiglit,. slightly depressed on outer half; apex jiointed : 
termen very oblique; tlie wing of greatest wddtli at basal iburth, 
tlience gradually narrower to apex. 12 veins ; 7 and 8 sttilked to 
cOvSta ; b out of the suilk to termen ; approximate to the stalk ; 8 
and 4i connate ; 2 distirnt, emitted opposite to vein 10 ; 1 & furcate 
at base. Hind wing somewliat broader than the fore wings, trape- 
roidal ; apex produced, termen strongly emarginate beneath apex ; 8 
veins ; (j and 7 long stalked; 5 nearest 6;’ the discal vein describes 
a long curve inward to the stalked veins 8 and 4 ; 2 distant. 

Posterior tibia' hairy above. 

lielated to Aproaerema, DuiTaut from which it differs in palpi, 
in the connate veins 3 and 4 of the forewing and in the stalked veins 
3 and 4 of the liindwings. 



NmraMAm aotvA Head of 


IIPATIA CBOTALABmiLA 
iBu^ck) 
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Lipatia crotalariella, new species. 

Labial palpi light brown with second joint blackish exteriorly. 
Antennie light brown, anrmlated with white. Face, head, and thorax 
light brown. Forewings light ochreous brown, with a deeper tinge 
outwardly and with costal edge becoming broadly dark brown toward 
apex. On the middle of the wing, on the middle of the fold and at 
torniis are sinall aggregations of blackish scales, ill defined and easily 
nibbed off. Hindwiogs blackish fuscous. Abdomen dark fuscous 
wuth the basal joints velvety ochreous above. Legs ochreous, 
sprinkled with black exteriorly ; tarsi blackish with narrow ochreous 
aiinulations. 

Alar expanse : 13-14: nun. 

Habitat : Trinidad, British West Indies, F. W. Urich, coll. 

Food plant : Crotalaria, 

Type, U.S Nat. Mus., Ho. 13382. 

Cotype in British Museum. . 

Bred by Mr. Urich from the pods of * Crotalaria. There has been 
for many years a specimen of this species in U.S National Museum 
bred by Dr. H. G. Dyar from pods of ^'woman’s tongue,” Accacia ? 
sp. at Nassau, Providence Island, British West Indies, in 1891, which 
indicates a (|uite extensive range of the species. 


GlypMdocera carrihea, new species. 

Antennae dark brown, annula ted with black; the deeply 
notched second joint in the male ochreous externally. Labial palpi 
ochreous, thickly suffused with dark brown and black ; both joints 
with apex unmottled ochreotis. Lower face ochreous. Head and 
thorax dark drown. Forewings dark ochreous brown, evenly and 
thickly sprinkled with black atoms ; a very faint blackish dot on the 
middle of the fold and an equally faint larger spot at the end of the 
celli ; terminal edge blackish ; cilia ochreous brown. Hindwings 
light fuscous. Abdomen dark fuscous, lighter basally ; base of geiii- 
talia purplish. Legs ochreous, suffused with blackish brown exter- 
nally ; tip of each joint ochreous. Alar^xpanse typical. 

Habitat: Trinidad, British West Indies, A. Busck, coll. 

Type U.S. Nat. Mus. No. 13383. 

Close to the type of the genus, G. Walaingham, but 

a smaller and darker form. 
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Heliodines uricM, mw species. 

Antennai dull blackish brown. Face and head steely bluish 
black. Tongue and hxbial palpi ochreous. Thorax steely bluish 
black. Forewing shiny golden yellow, with dark metallic markings ; 
extreme baser steel}^ black ; four equidistant metallic violet costal 
spots, narrowly edged with black ; opposite the interval of these 
three similar dorsal spots, like those on the costa formed of slightly 
raised scales. Extreme apical edge black with a hliiish metallic, 
longitudinal streak ironi apex inwards, dividing the yellow part into 
two fingers. Cilia black. Hindwings black. Abdomen silvery. Legs 
black with silvery annnlations at the joints. 

Alar expanse : 9 rmu. 

Habitat : St. Clair, Trinidad, British West Indies, F. W. 

XJrich, colh 

‘ On flowers of black sage’' [Covdia mjlmdro^tacliya),'' 

Type U. S. Nat. Mns. No. 13384:. 

A very distinct pretty species, which I take pleasure in associa- 
ting with the name of iny friend F. W, Urich, to whom I am under 
many obligations professionally and socially. 

The species is nearest H. HGX'punotella Walsingham, but lacks 
the black costal edge and the black dorsal base of this species. 

Ofost&ga tvinidadensiBy new species. 

Antenn® light golden with large silvery white eyecaps. Palpi 
white. Tuft on head and thorax silvery white. Forewings silvery 
white, immaculate until just before apex, where there is a very 
slight yellowish, black-edged, costal streak ; at extreme apex is a 
conspicuous coal-black dot, equally visible on both sides of the wing ; 
in the otherwise white cilia is a faint black costal streak and an even 
fainter short dorsal black line. Under side of the wing, except for 
the naked basal patch, light brown, with the black apical dot. 
Hindwings silvery gray, with darker gray cilia. Abdomen ochreous 
brown. Under side of body golden. Legs white ; posterior tihiiB 
with stiff erect spines, which are continued out on the first tarsal 
j'oint. ' " 

Alar expanse : 8-9, mm, ^ ' 

Habitat : Trinidad, British West Indies ; Urich and Busek, 

. oolL ' ' ^ ' 

Type : United States National Museum, No. 13385. 

Nearest and very similar to the North American eg £« 

nlbogalleriella Clemens, but a rather stouter and broader-winged 
species. . 


LIVE STOCK I 
AND POULTRY. ) 
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Section XII. -LIVE STOCK AND POULTRY. 

Analysis of Cattle Poods. (Government Farm). 

Lahy. No. 6G6, 

Molassine. 

2a*54 
0*87 
6*81 
4-85 
6*82 
58 11- 

100-00 


'Nutrient Batio ... ... 1 to 9.5 

■■''Containing : — 

SucroBe ... 26*22 per cent. 

Glucose ... 5-04 „ „ 

Joseph DE Verteuil, 


Frozen Meat : Venezuela. 


It is announced that the Royal Mail Steamers will call at Puerto 
Cabelio in future for cargoes of frozen meat for England. About 
2,(K}0 carcases will be shipped monthly, also hides, hoofs and horns. 

A London firm purchased for §25,000 the buildings formerly 
used as brewery, enlarged them, and installed suitable machinery for 
the frozen beef trade. 


Section XnL--AGRIO0LTURAL EDUCATION. 

(Extract)— Agricultural Education in Prance. 

The French have long anticipated us in realising the necessity 
for education in the mist important national 'industry, agriculture. 
Thus the foundation of national agricultural schools in France dates 
as far back as 1848, an® they have steadily progressed since that date 
for sixty years, rendering important advantages, although not ' 
thoroughly developed until after the great Franco- Prussian war, of 
1870-1, so that to the third Republic , is due the honour, of having 
definitely settled the important matter of both agricultural and horti- 
cultural technical education. For horticulture the. law,, of 1873.. 
ordered the creation of a national, school of horticulture in, the old ; 
kitchen garden of the palace at Versailles, and this has now become 
quite, areal nursery ^garden of skilled horticulturalists and gardeners, 
it ext the kw of 1876 extended this technical instruction .to the 


Lahj. No. 60T. 
Stock Need. 
11-96 
4-38 
9-62 
10-93 
3-58 
59-58 

100-00 

1 to 7*3 


Water 

Fat 

Albuminoids 
Woody Fibre 
Ash ‘ ... 

Garbohyclrates, &c. 
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country, organising farm schools for practical work, and these estab- 
lishments have since turned out many generations of skilled agricul- 
turists, and are still extending their usefulness. The organisation 
of these schools is still further regulated by the decree of January 
19th, 1904. The law of August 9th, 1870, next authorised the 
establishment of a superior school of agriculture, which, since its 
foundation, has never ceased to supply a succession both of landowners 
and fanners possessed of the scientific knowledge so necessary for the 
most efficient exploitation of the soil, and also of officials for various 
agricultural services, surveyors, valuers, etc., and notably of teachers 
of agricultural subjects in schools, agents for the management of 
woods, waters, and studs, directors of agronomic stations, and agri- 
cultural engineers and analysts. Then in 1888 a dairy national school 
designed for the t raining of instructors fcr practical work, was opened. 
Yet another national school of agricultural industry was founded at 
Doiiai on March 20tb, 1898. which, even in its third year, began to 
turn out men capable of superintending sugar factories and 
breweries, and all other industries connected with agriculture.- — 
(AgrimUtiral Gazette.) 


Section XIV. -MISCELLANEOUS. 

Rainfall Returns. 


In Table 1, an attempt has been made to present these returns in 
a form that is likely to be more useful to Planters. The rainfall is a 
very important factor in the growth of crops to which a great deal 
more attention has recently been paid, and numerous applications 
have been received at tin- Head Office for this information especially 
since the question of Kubber cultivation has been seriously taken up. 

Table I gives the maximum and minimum returns over a period 
in many instances of 10 years, and in all cases the number of yearly 
records is shown on the table. The yearly average for 7 years and 
above gives fairly reliable data for each station. 

The variation in the amount of rainfall at vStations not far 
distant from each other is worthy of notice. 

The necessity of accurately measuring the rainfall at the 
different stations cannot be too strongly impressed on those who have 
been kind enough to assist the Agricultural Department with this 
information. 

The rainfall at Mayaro and Moruga appears to he exceptionally 
low.'.'' 

Table II replaces the monthly returns formerly published in the 
Moijal In it are vshown the returns for the last three 

months, the total from January to August 1910, and thp total for 
the corresponding period in 1909. 



MISCELLANEOUS. — Continued. 


TABLE I. -Maximum and Minimum Annual Rainfall at 
Stations in the Colony 1900-1909 inclusive. 


Stations. | 

Max. 

Min. 

No. of years 
recorded. 

tiC 

Sh dJ 

0) (D 

Rainfall 1909 
for compari- 
son. 


Ins. 

Ins. 

i 

j 

Ins. i 

1 

j 

Ins. j 

Ins. 

North West District, 


j 

j 

1 


St. Clair, Boyai Botanic Gardens 

72 

1 

• 51 1 

i 

10 1 

61 

! 64 

Port-of-Spain, Goloiiial Hospital 

61 

88 1 

8 

51 

52 

„ Koyal Gaol 

67 

45 1 

7 

55 

! 55 

, , C onstabniary Head Quar- 1 

79 

34 1 

8 

57 

57 

ters 






St. A.nn’s, Reservoir 

1 88 1 

i 57 I 

10 

73 

81 

Maraval, „ 

i 86 

i 68 1 

10 

76 

86 

„ Constabulary Station 

! '94 

70 ^ 

10 

83 

92 

Diego Martin, „ „ 

95 

66 

8 

80 

66 

„ Waterworks... 

86 

67 

i 7 

78 

70 

„ River Estate 

79 

! 72 

1 2 

1 76 

1' 79 

Fort George, Signal Station 

j 74 

' 57 

1 9 

! 67 

I 69 

Korth Post, „ „ 

150 

i 61 

9 

1 82 

' 63 

Carenage, Constabnlary Station 

81 

; 59 

10 

1 68 

; 68 

Carrera Island, Convict Depot ' ... 

65 

42 

' 10 

51 

! 57 

Chacacbaeare, Light House 

67 

1 30 

; 9 

i 48 

1 67 

Grm — Mdrmas District. 

j 



! 

i 

Santa Cruz, Constebnlary Station ■ ... 

! 

1 

; 97 

62 

10 

i 7 ■' 

.92 

St. Joseph, „ „ 

67 

1 51, 

7 

1 61 

! 63 

Maracas, Ortinola, Estate ... 

I 8i 

i 54 

3 

1 71 

1 78 

Government School 

1 84 

i 58 

7 

: 71 

1 84 


... Cmtral District. 

Oaroni, Frederick Estate ... ■' ...j 

126 

69 

9 

86 

126 

Chagnanas, Constabulary Station . . . ! 

83 

53 

10 

67 

83 

,, IrVoodford Lodge Factor v...| 

89 

54 

7 

68 

89 

Campichaima, Waterloo Estate 

83 

51 

. 7 

74 

88 

Couva, Exchange Estate .... 

71 

49 i 

10 

1 61 

70 

„ * Milton „ 

72 

62 

3 

67 

74 

„ Brechin Castle Estate 

79 

62 

7 

65 

i 79 

„ Perseverance „ 

68 

55 

6 

63 

1 6,8 

,j Camden Estate 

65 

55 ■ 1 

3 

60 

l"'M' 

„ Constabulary Station, ,' ... 

71 

52"' 

8 

63 


Savonetta, Esperanza Estate , 

71 

48 1 

9 

55' 

I' ■ 71.' 
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■TABLE I,— Maximum and Minimum Annual Rainfall at Sta- 
tions in the Colony 19D0-1909, inclusive. 


Stations. ! 

I 

Max. 

Min. 

No. of year's 
recorded. 

Yearly 

Average. 1 

Rainfall 1909| 
for coinpari-j 
son. ! 

San Fernando and Princes Town 
District. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Claxton’s Bay, Forres Park Estate 

68 

53 

7 

58 

68 

Point e- a- Pierre, Concord „ 

68 

62 

2 

65 

68 

,, Plein Palais „ ... 

81 

60 

4 

69 

69 

,, Bonne Aventnre Estate 

72 

62 

3 

e, 

72 

Napariina, Usine St. Madeleine ,, ... 

72 

57 

9 

66 

69 

„ Picton Estate ... 

72 

33 

7 

61 

72 

„ La Fortnn^e Estate 

69 

55 

3 

61 

69 

„ Lewisville 

85 

63 

10 

75 

73 

Princes Town, Constabulary Station ... 

79 

68 

10 

70 

76 

5 , Cedar Hill Estate 

74 

70 

2 

72 

74 

Savana Grande, New Grant Estate 

85 

72 

3 

79 

82 

„ Malgretoute „ 

74 

63 

2 

69 

63 

,, Friendship and Ben! 

Lomond Estate 

63 

55 

4 

60 

60 

Poole, El Rosario ... 

Montserrat District.. 

117 

98 

9 

102 

104 

Montserrat, Constabulary Station 

1 94 ^ 

58 

9 

7B 

94 

Brasso, La Vega Estate ... 

Arima District. 

i 100 

i 

72 

2 

86 

100 

Arinia, Torrecilla Estate ... 

111 

86 

10 

' ■ 97'. 

':111 ■■ 

San Rafael, Constabulary Station 

98 

33 

10 

■"■49:. 

98 

Guanapo, Talparo Estate ... 

110 

88 

6 

101 

109 



250 


MISCELLANEOUS. — Contimied. 


TABLE I.— Maximum and Minimum Annual Bainfail at Sta- 
tions in tlie Colony 19CX)-1909, inclusive. ~Oo7itinued. 


Stations. 

j Max. 

i 

i 

Min. 

1 ' 

No. of year's 
recorded. 

Yearly 

Average. 

Rainfall 19091 
for Gompari-j 
son. ' 

South WeM District, 

i 

I 

i Ins, 

■ Ins, 

1 Ins. 

j 

j 

Ins. 

Ins. 

Oropvche, Pluck Estate 

69 

68 

2 

69 

69 

„ Constabulary Station 

90 

55 

1 10 

67 

68 

Siparia, 

107 

61 

i 10 

81 

107 

Cedros, ■„ „ 

n 

44 

10 

57 

54 

Cap-de-Ville „ „ 

9B 

71 

! 9 

83 

86 

Gnapo, Adventure Estate .... 

81 

56 

! ^ 

69 

66 

Erin, La Kessonree „ ... ... 

North Coast 

60 

46 

6 

54 

59 

i. 

Blaneliisseuse, Constabulary Station ... 

100 

70 

10 

86 

96- 

Toco, Aragua House 

East Coast 

110 

83 

10 

93 

94 

Mayaro, Constabulary Station ,..i 

76 

: 29 

10 

38 

38 

Manzanilla, „ „ 

123 

96 

8 

105 

110 

Matura, La Juanita Estate 

121 

114 

2 

117 

121 

Sangre Grande, Sta. Estella Estate ... 

South Coast' 

125 

90 

9 

113 

121 

Moruga, Constabulary Station 

49- 

26 J 

8 

32 

34 

■ ''TohagO',' 






Tobago, Botanic Staiaon ... 

113 

64 

9 

67 

86 

„ Hermitage Estate 
„ King’s Bay „ 

116 

86 

2 

101 

116 

97 ■' 

79 

2 

88 

97 

„ Biversdaie „ ' 

77 

64 

9 

70 

77 
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TABLE II.~Bainfall Re turns, 1910. 


Names of Stations. 

June 

1910. 

July 

1910. 

August 

1910. 

Totals j 
January | 
io August! 

1910. 

Totals 

J aiiuary 
fcoAugust 
1909. 


Inches. 

Inches. | 

Inches. 

1 

( 

Inches. : 

Inches. 

North-ivest District. 


■ 

' 



St. Clair, Royal Botanic 






Gardens 

6-34 

6-40 

13-89 

40-32 

40-24 

Port- of -Spain, Colonial 






Hospital 

5-24 

5-07 

13-89 

33-26 

31-33 

Port- of' Spain, Koyal Gaol.. 

5-69 

7-25 

14-15 

39-00 

33-76 

Port- of -Spain, Const abu 
■ lary Station, Head- 






qnarters 

6-04 

6*54 

13-70 

38-88 

34-78 

St. Ann’s, Reservoir 

8-88 

6-61 

13-99 

44-72 

48-91 

„ Coblentz Avenue 

Maraval, Reservoir 

6-56 

6-75 

18-29 

87-98 

42-42 

8-31 

7*70 

15-52 

54-41 

47-70 

„ Constabulary 

Station 

8-75 

8-99 

11-54 

54-51 

52-30 

Diego Martin, Constabu- 
lary Station 

8-33 

7-91 

10-50 

50*78 

25-47 

Diego Martin, Waterworks 

8*80 

819 

10-90 

50-51 

42-92 

,, Biver Estate 

8-96 

8-29 

10-72 

51-50 

47-43 

Port George, Signal Station 

7T9 

6-40 

1-2-60 

42-41 

41-41 

North Post, ,, 

Carenage, Constabulary 

8-12 

6-51 

11-36 

47-10 

36-00 






Station 

11-32 

8-20 

11-52 i 

44*97 

48-30 

Carrera Island, Convict 
Depot 

6-22 

4-92 1 

11-48 

35-59 

36-18 

Chacachacare, Light house 

5-63 

3-64 

7-03 

40-28 

37-68 

Santa Cruz—Maracas 






District, 

! 





Santa Cruz, Constabulary 

i 





Station 

8-13 

4-52 

14-44 

55-99 

53-99 

St. Joseph, Constabulary 
Station 

7-82 

i 6-76 

9-90 

36*82 

36-11 

Maracas, Estate.. 

7-23 

6-91 

11-36 

52-15 

43-16 

,, Government 

School 

7-93 

6-59 

9*15 

52-93 

43-73 

West Central District. 

Caroni, Frederick Estate . . . 

15-38 

13-40 

20-74 

87-18 

75-49 

Chaguanas, Constabulary 



12*94 

1 48-76 

47*45 

Station 

8-40 

6-47 

Oh aguanas , W o odf or d 
Lodge Factory 


6-95 

13-00 

1 ■ 

1 45-88 

50-92 
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TABLE II.— Rainfall Returns, 191Q.—Gontmntd. 


1 


i 

i 

Totals 

Totals 


June ; 

July j 

August I 

January 

January 

' 

1910. ; 

1910. 

. 1910. itoAugust to August 

^ Names OF Stations. ^ 




1910. 

1909. 


Inches. I 

Inches. | 

Inches. 

Inches. 

Inches. 

West Central District, 

1 





—Continued. I 






Gampichaima, "Waterloo 






Estate , ... 

8‘Do ; 

9*04 : 

18*26 i 

50*74 

48*47 

Gowa, Exchange Estate...' 

4-82 ' 

5*51 

9*46 J 

37*36 

39*50 

„ Brechin Castle Est.; 

a-14 i 

7*52 

12*18 i 

45*89 

44*77 

Perseverance „ 

4*92 i 

6*68 

14*88 ' 

44*75 

39*52 

„ Camden „ ^ 

8-84 I 

4*69 

8*07 

32*06 

36*90 

„ Milton „ 

6*50 

7*61 

10*95 

44*79 

44*36 

Savonetta, Esperanza „ 

6-02 

7*37 

11*09 

41*86 

36*36 

Ban Fernando S Princes 






Town District. 






Claxton’s Bay, Forres Park 






Estate ... ...i 

5-27 

6*90 

8*52 

37*41 

37*23 

Pointed- Pierre, Bonne 1 

10*59 

6*12 

8*41 

44*31 

38*38 

Aventnre Estate 
Kaparima, Picton Estate.. 

9*00 

7*06 1 

8*79 

42*08 

41*39 

,, Usine St. Made- 



! 

j 



[leine Estate... 

9*14 

12*04 ' 

! 10*86 

54*13 

1 40*02 

„ La Portunee „ ; 

1 10*88 

7*5G 

^ 8*57 

45*48 

40*43 

„ Craignish ,, 

! 8-05 

10*30 

i 18*46 

49*77 

' 48*33 

„ Lewisville „ 

Princes Town, Cedar Hill 

1 10*43 

10*51 

13*49 

57*32 

40*49 

Estate 

11*42 

10*07 

1 12-99 

57*03 

44*01 

Princes Town, Constabu- 
lary Station ■ ... 

Bavana Grande, New 

10*11 

j 8*93 

j 12-80 

56*09 

43*85 

Grant Estate 

Savana Grande, Malgre- 

j 12*42 

; 10*02 

13-OS 

60-66 

47*03 

tout© Estate 

Savana Grande, Friend- 

1 8*88 

i 

6*44 

13-81 

49*93 

37*29 

ship & Ben Lomond Esi 

i 7-80 

9*05 

12-90 

48*00 

32*18 

Poole, El Rosario 

1 15*87 

12*10 

14-12 

77*19 

58*86 

Momtsermt District. 

i' 





Montserrat, Constabulary 






Station ... ... 

j 8*10 

10*92 

12-87 

55-70 

53*84 

Bmsfio, La Vega Estate 

1 10*41 

I ■ 

7*99 

15-16 

61*60 

56*79 



MISCELLANEOUS. — ComUmitd, 


TABLE II.— Rainfall Returns, 1910 — Gcotinued. 


'Names of Stations. j 

i 

-Tune, 1 
1910 . i 

1 

1 

July, 1 
1910 . 1 

1 

August, 

1910. 

Totals 
January 
jO August 
1910. 

Totals 
January 
bo August 
1909. 

Inches. 

Inches. 

1 

1 

Inches, i 

Inches. | 

! 

i 

Inches. 

Arima District, 






Arima, Torrecilla estate ... 

14*64 

8*81 

11-88 

58*72 

67*13 

San Rafael, Constabulary , 





• 

Station 

18*26 

15*83 1 

15*33 

78*00 

57*82 

Guanapo,' Talpafo estate... 

14*64 

10*53 j 

16*83 

79*50 

62*00 

South-west District 






Oropucbe, Pluck estate ... 

11-86 

8*10 

11*87 

47*32 

43*42 

„ Const’blry Station 

10*21 

7*50 

10*02 

46*16 

42*53 

Siparia, ,, „ 

12-83 

10-40 

15-66 

66*53 

68*71 

Oedros, ,, „ ... 

9*97 

6*13 

11-52 

54*42 

34-19 

Cap-de-Ville, Constabulary 






Station ... • 

19*61 

8*06 

13-23 

68 56 

60-65 

Guapo, Adventure estate.. 

10*94 

6*12 

9*66 

46*43 

40-88 

Erin, La Resource estate... 

10*92 

6*39 

15*00 

! 51*62 

i ! 

33-34 

North Coast 




!' ' 


Blanchisseuse, Constabu- 






lary Station 

16*99 

9*12 

11*52 

la 91*08 

58*58 

East Coast. 

j 



, 


Mayaro, Constabulary 

j 





Station 

! 4*19 

2*79 

3*24 

22*94 

20*98 

Matura, La Juanita estate 

> 11*84 

1 9*75 

11*07 

75-23 

74*13 

Sangre Grande, Sta. Estella 


|. 




estate 

1 5*92 

1 10*40 

14*37 

87*71 

69*83 

South Coast. 

i. ' 

i 

1 




Moruga, Const’blry Station 

1 4*86 

j 2*31 

3*26 

19*69 

21*50 

Tobago. 






Tobago, Botanic Station. . . 

9*16 

8*80 

6-00 

39*55 

52*10 

,, Hermitage estate.. 

10*56 

8*52 

8*73 

63*46 

70*50 

„ Riyersdale estate.. 

7-84 

4*66 

8*27 

44*14 

46*72 

,, King’s Bay 

9 .B 9 

4*90 

7*40 

50*32 

■ • 

60-19 
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MISCELLANEOUS. — Gontinmd: 


■Bainfail for September, 1910. 


Maximum. 

Minimum. 

Average. 

' Bistkigts. 

■ 

Inches. 

Inches. 

♦ Inches! 

North-west District 

13*04 

5*45 

8*35 

Santa Cmz-Maracas District ... 

8-02 

6*12 

. 7-18 

West Central District 

10-77 

5*31 

7*73 

SaixFemancfo and Princes.Town 
District „ 

9-60 

3'10 

6*03 

Montserrat District 

1 6-18 

5-12 

; 5*65 

Arima District 

1 8-21 

4*73 * 

i 6*43 

South-west District 

j 12-89 

1 2*69 

7-01 

North Coast 

! 6-74 

3-5S 

1 5*63 

East Coast 

1 10-51 

2-97 

1 7*43 

South Coast (Moruga) 

1 1-77 



Tobago,..* 

I 10-54 

i 

10-09 

10*32 


RainfaU for October, 1910, 


Disteicts, 

Maximum, 

Minimum. 

Average. 

Inches. 

Inches. 

Inches. 

North-west District 

12-76 

5-83 

8*03 

Santa Cruz-Maracas District 

14*31 

8*06 

11*92 

West Central District 

15-75 

6-93 

8'93 

San Fernando and Princes Town 
District, ... 

12*13 

4*65 

8-39 

Montserrat District 

10*97 

9-06 

10*01 

Arima District ... 

16*16 

1 10*79 

13*18 

South-west District 

12*82 

6-04 

''■'/-9*24 ..'V 

North Coast ... „.| 

16*14 

! 9*80 

13*52 

East Coast ... ...i 

20-14 

■3*31,"::', 

. / 14*59 : 

South Ooftst l^foraga) 

3*07 



Tobago ... 

15-03 

■ " ■■ 9*22'" ^ 

12*12' 



2So 


• MISCELLAN EOUS. — Continu&d. 

Useful Agricultural Statistics. 

A.— Greneral. 

1. The total area of the Colony is 1,195,500 acres. 

2,. The estimated area of cultiyable land is : 

(a.) In private hands .. . . 573,200 acres. 

(&.) In that of the Crown ... ... 302,300 „ 

3. The estimated area now beneficially occupied by cultivation 
is 379,651 acres, or 43’37 per cent, of cultivable area, 

4. Tbe principal cultural industries in order of importance are :■ — 

Cacao ... ... ... 245,700 acres. 

Sugar .. .. ... 65,000 ,, 

Ground Provisions ... ... 32,938 ,, 

Coconuts ... ... ... 17,520 ,, 

Rice .. ... ... ... 9,522 „ 

Coffee ... . ... 4,120 ,, 

Rubber ... ... ... 2,960 ,, 

Fruit ... ... ... 885 ,, 

Other ... ... ... 400 „ 

5. The following export duties are imposed upon produce grown 
in the Colony : — 

(a.) For General Revenue purposes, none. 

(&.) For special purposes : — 



Immigration. 

Agricultural Tax. 

Cocoa 

4d. 

per 100 lbs. 

Id. per 100 lbs. 

Sugar 

m 

„ 1,000 „ 

l|d. ,, 1,000 „ 

Molasses 

' 2/4 

,, 100 gallons. 


Rum and Bitters 

7/- 

„ 100 „ 


Coconuts 

6d. 

,, 1,000 nuts. 

3d. per 1,000 nuts. 

Copra 

2/- 

„ 1,000 lbs. 

8d. (per ton.) 

Coffee 

4d. 

„ 100 ,, 



6. The last census taken in 1901 gave a total population of 
255,148. The population is now estimated at about 350 00(h 

(a.) The portion of population directly employed in the 
sugar industry is estimated at 65,000 or 18‘5T per 
cent. 

{h.) The portion of population directly employed in all 
other industries is estimated at 65,000 or 18'57 per 
cent. 

7. Approximate estimate of capital invested in properties now 

existing : ™ . 

(a, ) Sugar industries ... ... fl,500,0€M), 

(5.) Other industries ... ... £8,000,000, 

B. — Sugar Industry. 

8. The area under cultivation in sugar is estimated at 65,600 
acres, equal to 7‘49 per cent, of the cultivable area, and 17 "28 per 
cent, of all lands under crops in the Colony. 
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MISCELLANEOUS. -—GoTitinued. ‘ 


9. The total production of sugar for each . year since 1895 is 
estimated as follows : — 


1895-6 ... . ... 

... 69,595 tons. 

1896-7 ... ... 

59,678 „ 

1897-8 V., 

... 54.933 „ 

' 1898-9 . 

... 58,109 „ , , 

1899-1900 

58,83/ ,, 

1900-1 

... 46,277 ,, 

1901-2 

... 60,880 „ 

1902-3 

.. 57,830 ,, 

1903-4 

... 47,778 ,, 

1904-6 

... 50,744 .. 

1905-6 

... 48,219 „ 

1906-7 

... 50,500 ,, 

1907-8 

50,564 ,v 

1908-9 

... 49,933 „ 

There is no data to arrive 

at individual qualities for the 

period in question. 

The present output is about 

300 tons of Muscovado 

or Raw sugar, the balance being 

yellow or dark crystals 

in varying proportion to suit 


market requirements. 


Other Industries than Sugar* 

10. The total area under Wltivation of indiistTks other than 
sugar^ rum, and molasses, vshowing au annual export-, of £500 and 
upwards is estimated as follows 

Coooa — 245,706 acres equal to 64'7*2 per cent, of all crop lands. 
Coconuts— 17,520 ,, ,, ,, 4*62 ,, „ ,, 

Rubber — 2,960* „ „ „• *78 . „ 

Fruit ;■ — • 885 „ „ „ *23 
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Obituary Notice. 


Me,. -J. H. Hart, F.L.S., &c., &c. 

Died •20th Februai’y, 1911. 

To-day, Trinidad, has lost at the age of 64 years its most 
prominent all-ronnd agriculturist and botanist, and the tropical 
world one 5f its most useful and energetic Naturalists, It was 
fitting that Miss Pauline McLean, the Herbarium Assistant was at 
his bedside during the last moments of his life, which occurred at 
his late residence, Coblentz Avenue, St. Ann’s, Trinidad, death coming 
shortly after midday, for she had been connected officially with him 
from the first year of Mr. Hart’s Official appointment, as Super- 
intendent of the old Eoyal Botanic Gardens, and it was they who 
had the sorting out together and arranging of the invaluable 
collections of Trinidad plant-specimens, which had been bundled 
up and left behind by Prestoe, Crueger and others. It was to his 
intuition, enthusiasm, knowledge and hard work that the Department 
of Agriculture possesses the magnificent herbarium deposited at 
the Experiment Station, St. Clair at the present moment. His work 
alone in this direction would have stamped him for ever a credit to 
himself and to his Government. But to see and know what he did 
for agriculture and economic botany, we would refer the reader to 
the fine series of bulletins and annual reports that were so promptly 
and regularly presented by this prolific writer. His was a hfe truly 
well spent for his fellow citizens ! 

Mr. Hart came to Trinidad from Jamaica in 1887, when he was 
40 years old. He retired from the public service 21 years later 
(1908j. 

In Jamaica he was engaged in the botanical department of that 
island for many years where his name has since been commemorated 
by a number of plants that he first found and brought to light, as 
well as with that of the cinchona industry. There it was that the 
late G. S. Jenman and he were together. Recently (1909) it fell to 
Mr. Hart to edit and publish this great /er7i authority ’s work entitled 
“ Ferns and Fern Allies,” embodying as it does, many Trinidad forms, 
among which will always keep the memory of Mr. Hart fresh in 
mind is the fern : — 

Fteris Hartiana , — A very striking species among several 
“that are remarkably fine, and of 
“ conspicuous individuality.” 

It was Mr. Hart who during a special visit to Nicaragua in 1893 
introduced at that time into Trinidad, th.e AUigmtoT Cacao (Theohroftia 
^entagona)y the Nicaragioan shade tree (Qliricidia macmlata) and 
other plants of use to man. 

From all parts of the tropical world came continuously seeds 
and plants of value to the island — East Indian grafted mangos, 
oranges, the spineless lime, timbers, rubbers, coffees, vegetables and 
hosts of others. The aesthetic side was not forgotten for we find 
ornamental plants of number and kind, far too many to enumerate 
in the present short notice which found their way to prominence 
through h|s instrumentality^ 



Leaving for a moment the plant side let it be recorded that the 
ianiia of this island claimerl his close thought and research. Therein, 
also, has the name of J. H. Hart been enshrined and perpetnated. 
Do what the future historian may, when the time comes to collaborate 
the work of the botany and flora of the West Indies, his name will 
he found in the front rank of investigators and w’orkers. Eetnrning 
to plant studies, it may be added, his later years were largely occupied 
in the examination of, and .the combatting of, the many fungal 
diseases of economic plants, such for instance as the “ Canker ” of 
the cacao tree. , „ 

Whatever he undertook was thorough throughout. His early 
training in England in the propagation of tropical plants was of an 
exceptionally high order. It was he who obtained three cuttings to 
root la most difficult feat) out of three inserted of the rare, brick-red 
Bougainvillea {B. lateritiai} one of which is to be seen in the G-renada 
Botanic Station, where years ago it had ascended and overgrown the 
upper branches of a large tree. 

Before coming to the West Indies Mr. Hart had been connected 
with horticultural operations in Nova Scotia. 

Much could be written down to multifarious engagements and 
occupations that claimed the attention and time of this untiring 
gentieman, hut let it suffice to say that the new edition of his work 
on cacao, which is about to be issued, wall form an appropriate 
closing to a life of example, energy, and usefulness for those of us 
who are still left behind in the Held of labour so nobly trodden by 
this incessant worker. 


February 20th, 1911. 


W. E. BROADWAY. 
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STOAB. 

Section I.-SUGAB. 

Results obtained in the study of the Proghopper during 
the Wet Season of 1910, 

By 

Lewis H. Gough, Ph. D. 

,1 

HE following paper has been compiled to give a general review 
of the present state of knowledge of the life-historj^ of the 
froghoi)per, (chiefly of the knowni data obtained during the 
wet season), the effects on the canes, and the methods of controlling 
the insect hitherto used or recently recommended. 

The paper will be found to consist of four partsf a I’evieur of the 
already rather extensive bibliography, showing the gradual advancement of 
knowledge which is rendered doubly interesting when one sees how 
correct observations have been made and theories advanced, only to be 
contradicted by some other observer ; this is largely due to the fact that 
practically all the work has hitherto been done by amateurs or by non- 
biologists. The symptoms and the cause of the blight and the effect of the 
ravages of the froghopper are discussed, then follows the life-history of 
the insect as ascertained by myself during the wet season of 1910, 
The remedies recommended by earlier authors are discussed fully in the 
fourth part, where my own recommendations will also be found ; here 
I have endeavoured to give, where possible, estimates of cost. 

I take this opportunity of thanking His Excellency Sir George 
Le Hunte, ILC.M.G,, for the interest he has taken in my work, the 
Trinidad Agricultural Department, the Board of Agriculture and the 
Agricultural Society of Trinidad and Tobago for putting their resources at 
my disposal. To the New Colonial Co,, the Trinidad Estates Co., Sir E. 
Tennant’s Estates Co,, Messrs. Alston & Co., Kleinworth and Gordon 
Grant, for the facilities of working on their estates, to the Trinidad Estates 
Co., es^oecially for their hospitality during the six mouths I w^as residing on 
their estates. 

I am personally much indebted to Prof. Carmody, Messrs. Kay, 
Murray, Ar buckle, Gilbert, Bolton, F. W. XJ rich, P. L. Guppy, and to Dr. 
Urich and Dr. Fredholm for help, material and advice, and to Messrs. 
Arnott Lanibie & Go. for estimates of wholesale priees. 
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SUGrAK.* — Conimued. 


Synopsis. 

A. —History of the Froohopper Blight ij^ Trinidad, compiled from 

PUBLISHED RECORDS. 

(1.) Discussion of the literature. 

(2.) Summary of the literature. 

B. The symptoms and results of the Blight. 

(1.) Alterations ill the Canes. 

(2.) Presence of Froghoppers. 

(3. ) Cause of the blight by the. nymphs. 

(4.) Extent and nature of the damage. 

.■*; ■ 

C. — Life-history of the Froghopper. 

(1.) The eggs. 

(2. ) The five larval stages. 

(a. ) Morphology of the different stages. 

(f).) Biology of the nymphs. 

(3.) The adults. 

(a.) Morphology. 
ih) Biology. 

1. Proportion of sexes. 

2. Habits and tropisins. 

3. Enemies and diseases. 

(4.) Geogra|)hical Distribution of the species. 

p.— M ethods of Prevention of the Damage caused by the Frog- 
hopper. 


Discussion of the Literature. 


The date of the first appearance of the Froghopper Blight of the 
Sugar Cane in Trinidad is obscure possibly for the reason thab for a long 
time the cause of the blight was unsuspected. It is also probable that it 
w^as for some time confused with other diseases and the earliest accounts 
of blight ” may or may not have referred to froghopper blight. Biight 
was mentioned by E. E. H. Francis in a paper read before the Scientific 
Association of Trinidad, on the 19th of February, 1879, republished in 
1S92 in the Agricultural Becord^ but there is no evidence to connect the 
disease with the froghopper. The same publication contains a reprint 
of a paper by Dr. Cp.,uger, written in 1863, {Agricultural Record^ 1892, 
p. 78b in w’hieh mention is made of a larva of a species of Delphax living 
on the roots of the sugar cane, which may or may not have belonged to 
the froghopper. Probably it did not, as no mention is made of the froth 
by which the larvae are surrounded and no mention is made of any damage. 
Although this paper w^as written previously it was not published 'until two 
years after a paper by Hart bad appeared, in which that author reports on 
the ‘‘Blight”’ in Chaguanas in November, 1889, and ascribes it to the 
attacks of a Tvmah-pis. He observes correctly that the roots punctured by 
the nymphs die off, causing the rest of the plant to suffer in proportion ; 
as remedies he suggests quicklime, soot or woodashes, whilst the plant is 
growing, and burning the trash after the crop is taken ofi". At the 
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SUGAR. — Continued. 


suggestion of ^ Mr. McLacHan he further recommends spraying with 
■paraffin emulsion. Hart also appears to be the first to have observed the 
“Froghopper fungus” in Trinidad. 

Between 1890 and 1906 nothing further seems to have been written, 
excepting perhaps in the daily press, and such articles being inaccessible 
will not be referred to here. In 190B an unimportant article, unsigned, 
appeared in the Agricultural News, the title being “ A New Sugar Cane 
Pest,” though it could then no longer claim to be a “ new ” pest, having 
already been described by Hart 16 years previously. 

In October, 1906 Hart reprinted his former paper in the Botanical 
Department Bulletin and commented on it, now favouring the idea that 
fungus was at the bottom of the trouble. 

A report by Collbns was published in 1906 “ on diseased canes at 
Harmony Hall and Tarouba Estates,” and -‘Besult of inspection of Cane 
JBlight Disease at Brechin Castle Estate,” this report was republished in 
1909 by the Agricultural Society, and will be found commented on in 
■connection with other papers in that collection. 

In 1907 Barrett records some observations on the Sugar Cane Blights 
In consequence of letters from Messrs. Smith Bobertson & Co., H. E. 
Murray and J. W. Sargeant reporting the occurrence of blight in the Sugar 
Canes in the Waterloo and Orange Grove Estates, read at a meeting of 
the Agricultural Society, on July 16th, 1907, Mr. Barrett was requested 
to visit the Estates in question and advise on the matter. Barrett evidently 
did not consider the froghopper to be the chief agent in producing blight, 
hut recommended the continued use of trap-lights as a method of extermina- 
tion ; he did not recommend spraying for the froghopper. Barrett’s 
recommendations were mainly directed against fungoid diseases. In a 
later paper by Barrett, “ Cacao pests of Trinidad with Notes upon 
MivScellaneous Crops” the froghopper is again mentioned, and the statement 
is made that “ trap -lights have been used with considerable success on 
Exchange Estate at Couva.” ^ 

Some important papers on the froghopper appeared in December, 
1908 in the Proceedings of the Agricultural Society of Tr inidad and Tohago, 
by Heriot, MoLeod, Fenwick, Caracciolo, Collens, Black, Arbuckle, 
Gaul and Gilbert. 

Heriot describes some experiments made to demonstrate whether the 
froghopper is the cause of the trouble. An experiment in which he 
placed a number of nymphs on some canes grown in tubs gave negative 
results, the experimental canes not differing from the controls. The same 
experiment with Para grass showed blighting of the experimental plants, 
the controls remaining healthy. Heriot was not able to obtain eggs. 

McLeod seems to have observed the eggs, and describes them as yel- 
lowish white in colour, of an inch long, oval and tapering to a point at 
the ends. He states that they “ are laid in small clusters of from 2 to 6 
or more on the upper side of a cane leaf, old cane stool, or root to which 
they are attached by means of a viscid liquid.” It will be shown later, 
that this inode of attachment is not the normal one, yet it is quite probable, 
that he was the first observer to see eggs of the insect, which are 
really of the size and appearance described. His description of the larv® 
is rough, but recognisable, and his observations of their changing their 
position on the roots when feeding, and their ascent of the cane when 
about to emerge as adults are correct. However in stating that they prefer 
dead roots to living ones he has confused cause with effect. He correctly 
states that the larvae cannot burrow, uor can it follow the roots into the 
ground except through cracks or holes already existing. An observation of 
an adult “ voiding half a drachm of clear liquid in one hour ” when feed- 
ing on “ a young and juicy leaf ” led him to the conclusion that the adults 
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■were responsible for the main damage, a conclusion with which, as will be 
seen later, T cannot quite agree. He recommended burning the fields 
after the canes had been cut, and allowing fields that have suffered much 
to lie fallow for a year.. 

Cakacciolo, in his letter, rightly ascribes the damage to the nymphs.- 
His conclusion that the eggs are laid in the ground is incorrect. He 
recommended drenching the ground with rosin wash or lime and sulphur 
W'ash as a preventative and the burning of the trash. 

CoLLENS describes the damage done at Caroni, where the froghopper' 
blight was then complicated by root fungus. He first suggests using the 
froghopper-fungus to destroy the insects ; and in suggesting that the true 
cause of the “blight ” is due to “ the efforts of. the cane to respond to and 

throw cfi’ these diseases by the forma-tion of fresh roots were' 

rendered ineffective by tbe persistent attacks of the nymphs 

on the young rootlets, the consequent injury and destruction of ■which 
pres ented the" plants from recovering quickly,” he came near to the truth./ 
He however advanced the theory that ihe froghopper cannot be regarded 
as primarily responsible for the outbreak of the present attack of Blight.” 
We know now^ that the blight is due to the persistent attacks on the roots 
by nymphs of the froghopper, by which tbe distal portions of the rootlets 
are destroyed, the reserve materials of the cane being depleted in its 
endeavours to replace tbe damage. Collens recommends quicklime and 
the use of traplights, and advocates protection of wild birds. 

Black records the first appearance of frog-bopper blight in the 
Wfiterloo group of estates as having appeared in 1906, and rightly com- 
ments on the froghopper being inseparable from the blight. He further 
states, that this form of blight -was not known in the days when the 
Bourbon cane alone was cultivated, 

Abbuckle comments on the same field being blighted one year and 
healthy in the next, and reports on spraying with Bordeaux Mixture and 
resin wash on Baehett’s recoi^mendation. Tbe spraying yielded negative 
results. He advances reasons to show that the blight is independent of 
Sfoot-fungus, 

G aul records that where the blight was in evidence frogboppers w^ere 
also pjresent, and further records fields blighted one year yielding good 
.returns next year. 

Gilbert gives the history of the blight at Caroni in 1908. He finds, 
ratoons suffer worse than plant canes, and reports that lime and sulphate 
of copper are of no use in checking the blight, and that extra draining and 
burning of the trash are of very little use. 

In 1909 Hart again took up the subject (Bemarks on “ Sugar Cane 
Blight, etc.” Journal Agricultural Society Trinidad, Vol. IX, pp. 32 — 40, 
Society Paper Ko. 357.) in this paper Hart rejects his conclusions of 1890, 
and suggests that fungus diseases had more to do with blight than the frog- 
hopper has. He i^eviews the papers by Heriot, McLeod, etc. A sugges- 
tion is made of utilising the froghopper fungus in exterminating the frog- 
hopper- As remedies for the froghopper, trap-lights and burning of trash 
are suggested. 

In 1909 a series of papers appeared in the February number of the 
Proceedings of the Agricultural Society of Trinidad. Soil analyses are 
given by Professor Caemodt and Dr. XJexch, and the lifehistoriesand otlier 
phenomena are discussed by Carmody, CoLLKKs and Urigh. . 

Camody in his report condenses the. evidence of 'planters and. deducts, 
conclusions from it. He finds: — 

(1.) P’roghoppers attack canes for' five or six weeks,, at -a time, an,,; 
only during the wet months from .July to September. ' ■ , ' 
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(2.) The most serious attacks have been confined to flat lands in the 
Caroni basin, and in the districts of Couva and Chagiianas. 

(3.) In the same part of a field, and within the above niontlis, Frog- 
hoppers may re-appear a second time. In 1908 they reappeared 
a third time at Conva. 

(4.) During the remaining months of the year the canes are free from 
any large numbers of Froghoppers. 

(5.) A fungus appears on each swarm of the developed insect and 
destroys large numbers of them. The immature insect has been 
experimentally infected and killed by this fungus. 

(6.) Froghoppers have been found in fields of healthy canes without 
causing any visible injury, and in fact are found in all parts of 
the Colony. 

(7.) Parts only of fields are attacked in many instances, and sur- 
rounding healthy canes are not attacked to any serious extent. 

(8,) Wherever froghoppers are unusually abundant, the canes on 
closerj,6xamina.tion have been found diseased from other causes, 
and tlie juice is abnormally acid. 

(9.) The canes may recover. # 

(10.) If they do not, the same field may next year give a normal or 
increased yield, although no remedial measures have been tried. 

(11.) Canes from badly diseased stools have reproduced healthy stools 
at the Laboratory. 

(12.) In 1903 the froghopper spread over a very much wider area than 
in 1907 or 1908.” 

From these observations Carmody draws the following conclusions:-^ 

(a.) That the cane in its natural state is not the favourite food of 
the froghopper. 

(h.) That the injury done to canes, though serious for the time is 
temporary in character and does not extend beyond a few 
months in some cases, or a year in others. 

(c.) That the dormant stage of the froghoppers is due either to : — 

(i.) Death of large numbers from the fungus mentioned. 

(ii.) Migration to other plants through the absence of suitable 
cane food, i.e. unhealthy canes. 

(iii.) A period of aestivation. 

Observation 7 indicates that particular canes only are attacked 
owing probably to some alteration in the substance in the 
cane, e.y. excessive acidity. 

(< 3 .) pbserva-tioii 8 indicates that this alteration is due to pre- 
existing diseases, either of fungoid or insect origin, or both. 

(/.} Observations 10 and 12 indicates that the spread of the frog- 
hopper is infineneed in some^ way by climatic conditions and 
conseG[uent soil conditions.” 

CoLLENS (1909) reports on diseased canes at Harmony Hall and 
Tarouba estates, and gives the result of an inspection of cane blight 
disease at Brechin Castle estate. (Both papers will be discussed together 
here.) ■ 

After describing the development of the Disease, the Climatic Con- 
ditions, the Soil Conditions and the other insect attacks, Gollens I'ightly 
ascribes the damage to the nymphs, which kill ofi the rootlets on which 
they are feeding, causing the destruction of the plants ; he consiflers the 
damage done by the adults to be of little consequence. He then describes 
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tlie diseased conditions of the canes, and mentions the presence of potash 
in the froth. At Brechin Castle, the blight was complicated by Trichos- 
phaeria. As remedies lie suggests thorough draining, captiu-e of adult 
insects^ application of lime wash to the roots, manuring with nitrate of 
soda, weeding, and heaping up the soil around the cane roots, burning all 
dead and dying canes, destruction of all destructive types of insects (no 
method indicated), spraying wuth kerosene emulsion to kill froghopper 
nymphs, and soaking all fresh cuttings (plants) in Bordeaux Mixture for 
6 to 12 hours, 

Ubich discusses the systematic position of the froghopper, and appears 
to be the first to draw attention to the fact that it occurs also in the Cocoa 
plantations. He mentions the difficulty of applying the usual insecticides 
successfully. He recommends trap-lights to catch the adults, burning and 
ploughing infected fields, weeding and burning the weeds, firing abandoned 
sugar estates and encouraging insectivorous birds and lizards* 

111 April, 1910, Urich records the field w'ork he had done during the 
past year. He had not been able to confirm McLeod’s observations, that 
the eggs are laid on cane-leaves, cane or grass-roots, and suggests 
(erroneously) that the eggs are deposited singly on rootlets or on the 
ground. He records that the nymphs move from one rootlet, when it gets 
exhausted, to another, and states their preference for Boucans and for 
recently forked ground. The nymphs change their feeding places after 
moulting, and ascend the food plant for their last moult. He states that 
the nymphal period lasts about oO days, and that the last stage is the 
longest. The adults rest in the axils of the leaves or in the folds of 
unrolling leaves. They are quiescent during the day, becoming active 
towards evening, when they feed or mate. Some also feed in the day- 
time. Coitus takes place during the day-time. They often crawl on the 
ground at night, and they are readily attracted to light. Urich only knew 
the eggs from dissection of the females, which he finds to contain 20 to 30 
eggs ; oviposition takes place continuously, and there are no well-developed 
broods. Nymphs and adults can be found at all times of the year, in the 
■dry season especially near the drains. Where blight was observed frog- 
hoppers were always present, not so root-fungus. No natural enemies were 
observed. Meniion is made of the ‘‘Froghopper fungus” but there is 
some doubt as to whether it is a parasitic fungus. Trap-lights are recom- 
mended as method of control, they are said to catch about ^rd females 
|rds males (surely an error as will be shown later). Weeding and trash- 
ing combined wdth removal and destruction of the weeds or trash are 
recommended, (this correctly though not deduced from the then known 
facts). Spraying with knap-sack pumps is recommended with kerosene 
emulsion, kerosene-Iysol emulsion and cyanide of potash solutions. He 
summarises his proposed remedies as follows : — 

(1.) Keep fields and traces as free from grass as possible. 
r2.) Avoid Boucans in fields affected or likely to be so. 

(3.) Do all spraying early in the year. 

|4.) Use trap-lights to locate insects and follow up by weeding 
fields and spraying cane stools. 

There follow’s a seasonal History Record of Froglioppers on Cane 
Estates, a Return of Adult Froghoppers caught by trap-lights, Formulse 
of insecticides and Bibliography (incomplete). 

Ill August, 1910 Gough published a table of trap-light samples from all 
parts of the Colony, showing that the, average catch, of females was .only 
about ]| per cent, and not 30 per cent, as stated by Urich. V, 

On September 20th, Gough read a paper at the Agricultural Society’s 
meeting, demonstrating and describing the eggs, and showing that they 
are laid in the dry ieaf-sheaths "of cane or grass leaves, and describing 
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some of the habits of nymphs and adults. Males and females axe both found 
to be attracted by trap-liglitsj but owing to the more sedentary habits of the 
females, trap-lights collect practically only males. Mention is made of 
■experiments made with ‘‘ Proghopper fungus,” by which infection and 
death were produced on nymphs and adults. Spraying with an insecticide 
to kill the eggs is suggested, and it is suggested utilising the “ fungus” by 
spreading the disease early in the season. 

On September 23rd Urich, at a meeting of the Board of Agriculture 
confirms the finding of eggs, and in a report published the same date 
refers to the position where the eggs are laid. He however does not 
describe them in anyway and from internal evidence had possibly not 
seen them at the time of going to print. He states that ‘‘ eggs kept fairly 
•dry remained dormant from February to June, when they hatched on 
being exposed to rain,” yet in April, 1910 he had stated that the eggs are 
laid singly on rootlets or in the ground, and that he only knew the eggs 
from dissections, He nowhere records his first observation of an egg, 
ah his published observations referring either to the date of stocking an 
observation cage with adults and the date of the first observation of a 
nymph, or to the date of removal of a grass or cane root from the field 
.and the subsequent first appearance of nymphs. From these inconclusive 
data he deduces that the hatching period occupies from 12 to 20 days 
under favourable circumstances to four months under dry conditions. 
Twelve days is probably too short a period. He has observed four 
nymphal stages occuyping 32-45 days in all. (There are really five stages). 
As methods of control clean weeding is recommended. Trap-lights are 
rejected without giving the reason. It is further recommended to plant cover 
crops on recently ploughed lands. Some experiments are described, and 
•an incomplete bibliography is given. 

Borer published simultaneously a paper on the Froghopper tungus. 
A short description of the fungus is given, some experiments are described, 
and the possibilities of using the fungus to control the Froghopper are said 
to seem quite good. 

TJrich on the same date recommends trashing and burning in an article 
which originally appeared in the Mirror but was subsequently republished 
in the Proceedings of the Agricultural Society. It is strange if Urich bad 
known the eggs of the froghopper at the time of writing his report 
for the Board, that he should then have recommended weeding only and 
not have thought of the possibilities of atbacking the eggs themselves on 
the trash. 

In November 1910 Gouan describes some experiments with the Frog- 
hopper Fungus ; he had succeeded in establishing the disease at Brechin 
Castle ixi a field where the fungus was not previous!}' present. Two 
methods had been tried, dusting out spores and exposing cultures in the 
angles of cane leaves, the latter method giving very much more striking 
results than the former. It was also stated that experiments to inoculate 
mice and rats had failed. 

Borer, in the same number of the Troceedings of the Agricultural 
identifies the fungus, straightens out its synonymy, gives a descrip- 
tion accompanied with illustrations, and describes a successful experi- 
ment of dusting out the spores. He suggests a new method of spreading 
the infection by capturing froghoppers by trap-lights, infecting and liberat- 
ing them. This method will probably prove quite usable, if modified. 
I suggest that instead of capturing them and then infecting, the modifi- 
•cation be introduced of standing the trap-light in a tray containing cultureg, 
insects alighting in the cultures will infect themselves, and after leaving 
the vicinity of the trap will spread the infection. 
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A cireiilar by Gough 1911 describes the metliocl of growing and 
spreading the fniigns recommended by him. 

A cireiikr by OoUGH 1911 goes into details of spraying against adnlfcs, 
giving the necessary estimates. Kerosene soap emulsion is recommended. 

Ubich, 1911, in an article published by the Agricultural Society, states 
that the fro ghop per has been re-identified by Professor ,E. I). Ball as 
Tomm^is miria Fabr. . « ■ r 

Summary of the Literature. 

From the discussion of the literature it will be seen, that little oi’ 
nothing is known as to when the Froghopper first made its appearance in 
Trinidad in sufiicieiit numbers to at|ract attention. The papers by Cbuger. 
written in 1863 though not published till 1902, and Francis 1872, leave a 
good deal of doubt as to wliether they had observed the froghopper at all. 
There is hdwever no doubt that in 1889 it had already done serious damage, 
us can be seen by Hart’s (1890) report. Outside Trinidad it had been 
recorded by Morris 1888, as a pest to sugar cultivation in British Honduras 
as early as in 1883. Hart’s observations in 1889 at Chaguanas were, as 
Lr as they went, quite correct. He rightly ascribed the cause of the 
blight to the nymphs, which by attacking and destroying the rootlets 
kill#d the canes in time. There seems to have been a cessation of the 
damage between 1890 and 1900, or else, what is morfe probable, it 
escaped publication, owing to the ‘‘blight” not being understood or 
not being properly appreciated. Collens reported in 1906 on the 
blight, and rightly ascribed it to the damage done to the roots by 
the nymphs, as Hart had done in 1890. 

In 1906 Hart went back on his first opinions, and came to the- 
conclusion, that fungoid diseases had a considerable share in producing 
blight, and from that date on we find a good deal of doubt in the minds 
of some of the many authors, of the role played by the froghopper. 
Barrett seems to have considered the froghopper to be merely secondary 
in producing blight, which he thought was mainly due to fungoid diseases,, 
as can be seen from his recommendations. 

In 1908 the Agricultural Society published a collection of articles 
on the Blight. The writers, Heriot, McLeod, Oaracciolo, Collens, Black, 
Arbuckle, Gaul and Gilbert all expiressed views more or less decided, 
that the froghoprier was really the cause of the trouble. 

In 1909 a second collection of articles was published by the Agricul- 
tural Society. Carmolv suspects the froghopper to be attracted to 
unhealthy canes in preference to healthy ones, Collens suggests that the 
insects are carriers of fungus diseases. Urich reserves his decision. 

In 1910 Urich and Gough take up the position that the Froghopper 
can by itself alone produce Blight, with wdiich opinion Borer apparently 

agrees. 

. The life-history of the froghopper has also been the subject of some 
discussion, and tbe advance in knowledge has frequently been interrupted 
by reversion to a wTong theory or inaccurate observation. 

Eggs were first seen by McLeod 190B, wiio states their size and... 
appearance fairly correctly, but who mad.e a mistake in stating that they 
are attached to the leaves by a clear viscid liquid. Caracgiolo 1908 erro- 
neously believes them to be laid on the ground, this belief being at first 
• shared by Upjch 1910a. Gough firsfe'.demonstrated eggs, laid in confinement.-, 
^d^found in the cane fields, at the "September meeting of ; the Agricultural 
Society, showing that they ai'e laid in slits made by the 'ovipositor of' the* 
feinale in the dry leat- sheaths of canes- and grasses. Urich three days- 
later demonstrated eggs at. the Board of Agriculture. 












A field of Cane D 156 at Caroni Estate, photog^raphed at the same time of the year 
Plate I, to show the effect of Eroghopper Blight. 
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The period required for hatching is sstat^l by IJpacH J910b to he from 
five mbnths in dry weather to 12 to 20 days nnd'er favourable conditions — 
but it is doubtful if the dates of laying can be considered, correct, in my 
experience 12 days is too short a period. 

The period which the nymphs take to mature is given by McLeod as 
about o weeks, probably^ too short, Urich finds 32 to 40 clays which is 
nearer the truth. 

The cause of the damage has been rightly ascribed by Hart, Heriot 
CoLLENS and Urich to the injury done to the root system by the njniiphs. 
The rootlets punctured by the nymphs die, and must be replaced by the 
stool, the consequent waste of reserve material due to the efforts of the 
cane^ to replace the injured roots causes the blight. McLeod alone 
considers the whole injury to be done by the adults puncturing the leaves ; he 
stated that the nymphs were chiefly found on dead rootlets, mistaking the 
cause for the effect. 

About the habits of the nymphs and adults complete agreement 
-exists. There are however five stages of nymphs, not 4 as stated by 
Urich (1910b.), and owing to the sedentary habits of the females only 1 or 
2 per cent, nf females go to the trap-lights as against 33 per cent, as 
■stated by Urich (1910a). 

As to the remedies wdiich have been suggested, there seems to be a 
great deal of agreement as to the desirability of burning the trash, 
by the earlier authors without adequate reason ; at the same time it must 
he admitted that the last method has been stated to be useless by some 
-of the practical men. The remedies -will be discussed more fully later on. 

Symptoms of Frog’hopper Blig'ht. 

The first signs of “ Blight ” noticeable in the oane-fields is the growing 
tAnsparency ” of the leaves. By “ transparency ” the planter under- 
stands a fading of the green colour of the leaves to a lighter shade of green 
than is normal to the particular sort of cane attacked. After first becoming 
lighter in colom*, a change in the colour itself becomes observable, and a 
yellowish tinge becomes apparent. Frequently leaves of blighted canes 
show longitudinal yellow spots or patches, J to J inch broad by several 
inches long, which seem to be caused by the tissues fading near, in front 
of or behind, a puncture made by some insect or other, perhaps by adult 
froghoppers. It is quite natural that the tissues near such wounds should 
show the disturbance of the balance of their nutrition more rapidly than 
the healthy tissues. The tips of the leaves begin to droop more than 
normal, the edges of the leaves roll slightly inwards, the leaves become 
less sappiy, drier. As the bjight gets more severe the lower leaves begin 
to wither and finally dry up. This*process continues upwards, until only 
the top two or three leaves are green, all the rest being dry and withered. 
Finallydf no improvement takes place even the last inmost and top leaves 
wither, and the top of the cane being dead, the immature portion of the 
haulm falls over to one side and then drops off. According to the severity 
of the attack the canes become more or less rapidly stunted. Sometimes 
if the attack has come early in the season, the cane left standing is only 
about two feet high, very thin with the top internodes very short and 
tapering abruptly to a point. 

Usually the cane recoyers after a short period, and does not get 
•damaged quite so much as just described, and as long as the zone of growth 
is not killed a certain amount of recovery is possible. One frequently finds 
‘tblighted canes,” most of whose leaves have withered, becoming green 
again and making fresh growth. However once blighted always stunted ; 
and however much the eane may recover, there will yet always remain a 
-considerable loss in weight and size. 
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Blighting ancl recovery are often noticeably periodic over a whole fieldy. 
the average period between the maxima of blight or between the maxima, 
of recovery being about two months. 

TABLE I. 


Cane Fields blighted on Caroni Estate during wet season 1908.. 


No. of 
Fields. 

Acres. 

1 

Tons canes 
reaped. 

Tons canes 
per acre. 

Cost 
per acre. 

Cost per 
ton Canes. 

50 

13.1 

128 

11 

1 

9 

13 

0 

14.86 

1.53 

52 

6.1 

34 

5 

0 

5 

4 

2 

10.52 

1.85 

57 

s-o 

62 

Id 

1 

7 

16 

3 

14-68 

1.86 

58 

9.2 

73 

U 

3 

7 

13 

2 

14.05 

1.82 

60 

17,2 

118 

7 

1 

6 

15 

1 

13.86 

2.05 

61 

16.0 

96 

18 

3 

6 

1 

0 

12.64 

2.08 

64 

8.2 

54 

9 

1 

6 

9 

1 

18.77 

2.95 

6.5 

9.3 

73 

7 

0 

7 

9 

3 

16.96 

2.32 

75 

10.0 

* 58 

3 

2 

fS 

16 

1 

13.98 , 

2.41 

76 * 

8.3 

61 

14 

1 

6 

19 

1 

! 24.85 1 

3.50 

Cane Fields, 

partly, 

or 

slig'htly blighted during 1908. 

1 

4.0 

84 

15 

3 

21 

3 

3 

22.20 

1.37 

2 

10.1 

214 

10 

0 

21 

9 

0 

24.75 

1.18 

i 

5.0 

123 

3 

0 

24 

12 

3 

36.69 

1.49 

9 

6.2 

112 

17 

•2 

17 

4 

2 

23.26 

1.33 

15 

0.3 

114 

11 

2 

19 

16 

2 

23.37 

1.17 

48 

7.2 

146 

12 

1 

19 

9 

1 

23.80 

1.21 

49 

14.0 

240 

11 

0 

17 

3 

2 

17.45 

1.01 

51 

6.1 

102 

8 

3 

16 

6 

1 

21.34 

1.31 

108 

12.0 

196 

6 

2 

16 

7 

1 

22.52 

1.37 


Oaroni, (Sgd.) JAMES GILBERT. 

18th December, 1910. 


The loss to the planters is usually considerable. I have heard of 
eases where a field which should have yielded at least 30 tons to the acre 
has only produced two tons, and I have been informed by credible authori- 
ties of cases, where the canes have been so short as to necessitate their 
being gathered in baskets. 

To the symptoms described above, which are the symptoms of disturbed 
root-functions aiid defective water supply, must be added the invariable 
presence of froghopx^ers in large numbers. Although in blighting or 
recovering fields one can almost always find all stages of the insect, yet 
on closer exan^ination one notices the fact, that the nymphs are most 
numerous during the period of blight, adults most plentiful during the 
period of recovery. It will be shown later, that the life of a generation, 
excluding the stragglers, is about two months from the egg to oviposition. 
Blight is said to occur only during the rainy season, between July and 
December, two attacks are most frequently observed, but sometimes three 
distinct fjeriods of blight separated by periods of recovery have been 
recorded. ^ However it is very probable that the generations noted by their 
causing blight have been preceded by one or more generations which have 
been composed of too few individuals to do any noticeable damage ; for 
the froghopper only causes damage when present in excessive numbers. 

It is a common observation, that ratoon fields suffer more frequently 
than fields of plant canes, and iiie damage done in ratoon fields is usually 
much more severe than that done in plant fields. Whether this is due to- 
greater constitutional robustness of plant canes as compared to ratoons it 
is hard to say, probably it is not entirely due to any such superiority of 
plant canes. 
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It has been frequently pointed out, that because a field has suffered in 
one year, it does not follow that it will be blighted again in the next. The 
more frequent observation seems to be, that fields blighted last year do 
w^ell this year, frequently even without any measures having been taken to 
stamp out the disease. 

Haet (1890) was the first to recognise that the true reason of the 
canes blighting was due to the persistent attacks of the nymphs on the 
roots, and his explanation, although rejected by himself later on, has been 
accepted by most competent observers. The root on 'which a nymph is 
feeding is, almost invariably, sooner or later killed by the insect for the 
whole of its distal length. A.s so m as the root is dead, the nymph moves 
on and taps a new, healthy root, causing it to suffer and die in turn. In 
consequence the stool is constantly being forced to throw out new roots, 
and thus waste its reserve materials. Growth of the leaves and stem is 
consequently stopped owing to a deficiency in the supply of water 
and to malnutrition. Of course a single nymph could not bring about 
this state of things, but in badly blighted fields it is no rare thing to 
observe as many as 30 nymphs on the roots of a single stool ; in 
breeding experiments, the chief difficulty is to keep alive the plants on 
which the nymphs are fed. 

An increased acidity of the roots attacked by froghoppers, and also of 
the canes themselves, has been recorded by Carmoby and Collens, and 
the theory has been propounded by them, that the insects have been 
attracted by that cause. HoMrever I believe that it is more reasonable 
to suppose the superacidity to be due to the attack of the frogliopper 
and not vice-versa. In a similar way in McLeod’s observation of nymphs 
on dead roots, the death of the roots was due to the attack of the insects. 

The adults also do a small amount of damage by puncturing the 
leaves and sucking the juices. However, as compared to the damage 
done to the roots by the nymphs, the injury caused to the leaves can be 
considered as trivial, because in this case the cane is not forced to waste its 
reserves in producing new tissues nor is its food supply tapped and 
temporarily stopped in the same way. 

There is no evidence to show that fungoid diseases of the cane 
predispose it to an attack by froghoppers, though the opposite can readily 
be imagined to he the case. Fungoid parasites can more readily obtain a 
footing on a plant, whose vitality has been lowered by an attack of the 
insects, and the punctures on the roots and leaves readily serve as 
ports of entry for wound parasites. 

Blighted caues, when they come to the factory, contain less moisture 
(hence often higher percentage of sucrose) and also a greater acidity. 
The greater dlyness causes extraction and crushing to be less effective 
than in normal canes, though the higher percentage should render manu- 
facture more easy. 

The shortness and uneveness in size of the canes sometimes causes 
trouble in milling, requiring a great deal of extra attendance in feeding the 
mill. Blighted canes are softer and more spongy than healthy canes, in 
consequence they do not pass so well through the mill, as the rollers fail to 
grip properly. The higher acidity necessitates greater admixture of lime 
to the juice for clarification, this again requires an increased mixture of 
phosphoric acid to decolorise. The resultant sugar is at the best lighter 
than desired (when making yellow crystals) and naturally commands a 
lower figure when sold. 

I am told that in the factory in dealing with blighted canes it is usual, 
when making yellow crystals, to pass in small quantities of blighted canes 
together with large amounts of normal canes, in order to make the resultant 
sugar of as high a grade as possible ; or else it becomes necessary to manu- 
facture from the blighted cane separately, and produce a lower grade of sugar. . 
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A further drawback of blighted canes in the factory is stated to be that 
the sucrose in the juice in-^erts more readily than in norinll cane juice. 
%iis necessitates quicker working, and often leads to a loss of crystallisable 
■sugar. 

When working with blighted canes alone, feeding the mills requires 
much more attendance than W'hen normal canes are being crushed. The 
short canes are very apt to fall down the shoots in heaps and to stack in 
front of the rollers, causing the mills to run empty until the heaps liaTO 
been raked apart. The juice is very acid, and takes a larger quantity of 
lime than normal Inversion as already stated is very rapid, and should 
anything happen to stop the mills nr the factory, it would still be necessary 
to go on condensing the juice to avoid losing all the crystallisable sugar ; 
this mean.s an extra expenditure on fuel. Normal cane juice on the other 
hand could be left for as long as 12 hours to itself after being brought uj;) 
to boiling point and treated with salicylic acid or other preservatives. In 
manufacturing “ blighted ” juice, it is further often necessary to run lime 
in the juice when it is in the vacuum pans. If on the other hand one 
should spare the lime, one runs the risk of the sugar becoming “ stringy ” 
and not crystallising properly. There seems also to be evidence to show 
that blighted cane juice tends to give more molasses and less sugar,-— 
again a substitution of an inferior product for a superior one. 

Further, it is stated that it takes a greater weight of blighted canes 
to give one ton of sugar than it does of normal canes ; and as the resultant 
sugar is of less value the damage is all the greater. This in spite of a 
higher percentage of sucrose in the blighted than in the normal canes. 

Life History of the Proffhopper. 

The life cycle of the Proghopper lasts, during the wet season aboirt 
t^vo months, but it is probable that this can be increased to four or five 
months should the eggs have been laid during or just before the dry-season. 
After passing through the egg-stage, it undergoes five nymphal stages 
before reachihg maturity. 

The Eggs. 

The Proghopper lays its eggs in the dead tissues of the leaf-sheaths 
and occasionally also of the^ leaves, of sugar-canes and of almost any 
variety of grass. On canes the favourite site is in the two bottom outer 
fiaps of the leaf-sheath of the lowest leaf, especially if that portion of the 
sheath is somewhat wet in addition to being dead. |n grasses any portion 
of the leaf-sheath can be utilised, or even the base of the blade if withered. 
Green leaves or living leaf-sheaths appear to offer an obstacle to the 
penetration of the ovipositor sufficient to prevent the normal laying of 
. eggs in them, 

111 laying its eggs, the female first cuts a small slit in the tissue of the 
dead leaf, and then deposits its eggs in the slit. The egg very often 
projects right through the tissue, and is then very apparent on the inner 
surface of the leaf-sbeath of^ cane, when laid in grasses it probably lies 
almost free between leaf-sheath and stalk. However, a portion of the 
egg appears invariably to project through the slit on the outer side of the 
leaf-sheath, audit is on this outer surface that the hatching lids appear 
^ later on. The eggs lie nonnally in a diagonal position as regards the 
vertical axis of the cane, their anterior pole facing outw^ards and upwards. 

This enables the hatching nymphs to crawl or fall clear of the leaf- 
sheaili; they might get lost and -die if they were to fall into the cavity 
between the leaf- sheath and the cane. The eggs are usually found in 
httle groups of up to twenty or more, often one egg just behind , the other 
in a verticiil line, hiu! frequently in several parallel rows, of course the.. ro,ws 
are all in the soft tissues between the vascular bundles, , This arrangement 
goes far to show, that a female lays all its eggs at one time not one at 
.a time at intervals as has been .suggested by Urich. 




Egg's of the Frogliopper on a stem of a Eggs of the Proghopper on Oane trash, 

nut-grass. Magnified. Magnified. 
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The' eggs themselves are very small, just recognisable with the nahod 
eye. The eggs are oblong, about three times as long as broad measuring 
*75 mm by *26 mm. "When quite newly laid they are uniform, bright 
yellow^ in colour ; as they mature the colour becomes more an opcvijiie 
whitish yellow. Before hatching the so-called hatching lid becomes 
visible ; this is a V shaped structure, the broad end of which is towards 
the apex of the egg, the sharp narrow end near the middle of one la ter.-. 1 
surface. The whole lid is dark black in colour, and contrasts very vividly 
with the lighter colours of the rest of the eggs. When hatching, the lid 
opens by a slit bisecting the lower angle of the lid. 

Normally, in nature, the outer end of the egg, where it peeps through 
the leaf-sheath into the open air is the place where the liateliing lid 
develops. I have however seen the lid to form on the surface of the egg 
which w’OuM have been between the leaf-sheath and the stalk of the cane, 
in the case of some eggs on a piece of trash which had been kept for some 
time in a glass tube in the light. It would seem probable, that the 
hatching lid is formed on that surface of the egg exposed to light. 

d'he surface of the newly laid egg is minutely granulated, the granules 
being largest at one of its ends. 

The period required for hatcliing varies apparently according to the 
amount of moisture present in the plant tissues surrounding the egg. 
Some eggs kept moist, hatched just 27 days after being laid, (September 
11th to October 8th), other eggs laid on the same day and kept in the same 
tube w'ere hatching until 9 days later (October 17th). In this case there is 
no doubt that all the eggs were laid on the same day, though perhaps by 
different individuals. The experiment shows that even under the same con- 
ditions, the rate of development of the eggs varies considerably individually. ■ 

The period required in dry weather is probably considerably longer. 
Urich states that some eggs collected in February hatched in June after 
exposure to rain. In this case, there is however no record if the eggs 
really were laid in February or if. earlier, as the experiment recorded by 
him apparently refers to tlie date of collecting trash and of the hatching 
from it of eggs, which had not actually been observed, and whose age 
was of some date previous to the collecting of the trash. This observation 
which is probably correct within the above limits, shows that eggs can lie 
dormant under dry weather conditions for four or five months before 
hatching. As shortest periods Urigh: (1910 b) mentions 12 to 20 days, but in 
each case there is room for doubt about the actual date of their being laid. 

The Nymphs. 

The froghopper passes through five nymphal stages before reaching 
maturity. Each of these stages differs structurally from the rest, allowing 
the stage of any specimen to be readily determined. The foilowing 
key will serve to identify them with ease. 

(1.) Wingless ... ... ... ... Stage I. 

Wing rudiments apparent ... ... 2. 

^ (2.) Wings broader than long ... ... ... Stage II. 

Wings at least as long as broad ... ... 8. 

(3.) Wings not twice as long as broad ... ...Stage III. 

Wings more than twice and a half as long as broad 4. 

(4.) Wings grey, smooth, abdomen not hairy ... Stage I Y. 

Yvhngs showing colours of mature insect, legs and 

bo dy hairy ... ... ... ... Stage Y. 

The key has been based entirely on the wings, the most easily observed 
structure ; it could have been made equally well using the antennae or the 
• eyes' as a 'guide. ■ 

Stage 1. — Wingless, antennae with two large basal joints and 3 distal 
joints forming a filanient. Eyes facetted only over a narrow oblong 
vertical portion, proboscis more than half the lengtli of the body. 
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The nymplis of the first stage after hatching wander until they find a 
cane or grass roctlet to which they attach themselves and feed, boring 
their proboscis into the tissue of the rootlet. Some specimens kept under 
observation did not form any froth until after having fed, 24 to 48 hours 
after, hateliiiig. The froth masses formed by the first stage nymphs are 
very siiiail, o mm. to 5 inni- in diameter, and are composed of very minute 
bubbles. The nymplis of this stage like those of other stages cannot 
actively burrow, but follow the grass or cane roots tiirough cracks in the 
soil, or between loose particles of the soil. This stage takes at least 12 
days to mature to moulting into the next stage (4th to 16th November). 
(Urich, gives 12 to 15 days).' 

Stags II. — Wing rudiments present, much broader than long, 4 dis- 
tal joints to ariteiiiiao, proboscis less than half th.e length of the body. 
Facetted portion of the eye red, larger,, the short (horizorital) axis having 
increased. Froth masses about 7 mm. in diameter, bubbles small, but 
larger than Stage I. ' 

The habits are much the same in .all the stages. Nymphs normally 
avoid light, and have a tendency to hide away. 

Stage III. — U’ing rudiments smooth, grey, about twice as long as 
broad, antenine with 5 distal joints, the facetted portion of the eye 
red, has again increased in diameter. Duration of stage a.boiit„ 6 to 10 
days (6th to 16th November and 6th to r2th November). 

Stage IV. — Wing rudiments length otV by 2 breadth, smooth, grey, 
abdomen, eyes, legs, smooth, antennae with 6 distal joints. The red 
facetted portion of the eyes has again increased. Duration of the stage 
about 8 days. (4tli to 12th November). 

Stage VI — Wing rudiments of the same proportions as in the last 
stage, but with the colours of the adult. Wings, abdomen, legs, eyes, hairy. 
Anteniiffi with 7 distal joints. The facetted portion of the eyes red, 
and now nearly covers the whole eye.. Duration of stage very short, 
oulj^ 2 or 3 days. 

Having reached its full term the nymph of the fifth stage leaves the 
loots of the cane and climbs upw^ards, mounting up to one foot above the 
ground. Here it forms a small mass of froth, in which it sheds its skin 
for the last time. Emerging usually in the morning or at mid-day, the 
niatare insect remains for sometime within the froth, until its wings and 
skin have bad time to harden. By the time the insect is ready to leave 
the froth, this substance has hardened and dried, and no longer adheres 
to the insect, although still retaining the structure and appearance of froth. 

Although the nymphs normally live on the roots of their food-plants, 
th.ey can quite readily be made to feed on the leaves instead, .and yet 
develop normally. ■ ' 

The nymphs are quite active, moving readily from one place to 
mother in my, experimental cages they 'have been observed to travel 
iistances of one foot in search of food- 

Eaeh nyuiph is surrounded by the froth it has produced as in a cocoon, 
wiien on the march tiey desert their froth concealment, producing another 
ntass of froth as soon as they have taken up their new quarters. .After 
‘hanging their skin they usually desert the ■ oldTroth .and produce a new 
mass of h elsewhere. 

CoLLBXs has shown the froth to,' contain potash.,. It must be very 
rich in solids, as can be seen by its ret-aining its shape and appearance 
on drying out. 

The nymphs are found not only at the .-surface but also quite under 
the cane stool, yet they are not able to dig their \vay, but must follow 
cracks in the seif. They are especially frequently found under, the heaps 
of rotting trash bet^^een ; the -cane' rowvs,-' 



19 


SU GAR . — Gontinued. 


They do not seem to evince any predelection for any particular species 
of cane or grass root. Nymphs taken from cane roots can be reared on 
grass roots and mce-iJersd. • 

It has already been pointed out that the nymphs damage and kill 
the roots they are feeding on, and that after having killed their food-root^ 
they wander in search of another ; and it has been stated already that 
in consequence of their ravages-, the juices of the roots and finaily of 
the canes themselves become more than normally acid, the canes grow 
stunted, and are spongy in texture instead of crisp and firm. 

The Adults. 

Length about 7 J mm. from the front of the head to the apex of the 
tegmina, shape oblong ovate. Head and thorax black with greenish 
bronze lights. Pronotmn, scutellum punctate, abdomen dark brown, legs 
black, the last pair sometimes dark brown. Coloration of the tegmina 
rather variable, usually very dark brown or chocolate with two .yellowish 
transverse bars situated at about -Jrd of the tegmeii and at |rds. In 
addition there is usually a slanting yellow mark running from the shoulder 
to behind the scutellum forming a V shaped mark together with its fellow 
of the other wing. This V shaped mark is frequently totally absent, 
and also occasionally developed to such an extent as to merge into the 
anterior of the two yellow transverse bars,. When the V mark is absent, 
the two transverse bars are frequently reduced to mere spots on the 
outer margin of the tegmina. Apices of the tegmina reticulate. 

The Trinidad Cane Froghopper was formerly identified as Tomaspis 
posiica (Walk.) by the earlier authors. Collens (1909b.) states that 
specimens had been identified by the United States Department of 
Entomology as Tomasjns postica (Walk.) Specimens sent by Urich to 
Prof. E. D. Ball have recently been identified as Tomaspis Daria Fab- 
ricius, (Urich 191.1a.) The species certainly differs from T. fostica 
(Walk) in the following points — 

The ground colour of the tegmina is a dark chocolate brown in 
our specimens, in Powler’s specimens it is better described as bluish 
black. Fowler figures the apex of the tegmen brown, contrasting fairly 
strongly with the rest of the tegmen, such a contrast is hardly notice- 
able, in our species. The scutellum m Fowler’s figure is bluish-black, 
contrasting with the greenish -black of the pronotum, in our species both 
are greenish-black. I have not been able to obtain access to a des- 
cription or a figure of T. varia Fabricius, and cannot consequently give 
any opinion on the correctness of the more recent identification. 

The adults feed on the juices of the leaves of canes and grasses. 
During the day they are to be found in the angles of the top leaves, 
or in the space enclosed by the inrolled edges of the youngest leaves 
of the canes, or on the stalks and leaves of grasses. I believe that 
canes are preferred to grasses, because they offer greater chances of 
concealment in semi-darkness. Resting quietly during the day, they 
become active in the evening when they leave their hiding places, and 
may be seen walking about the letif blades of the canes and occasionally 
flying short distances, especially if disturbed. 

When resting in the angle of a cane-leaf, or a grass-stalk, in an 
experimental cage, or on any object offering sloping or vertical sides, 
they invariably sit head upwards, (negative geotroiffsm). 

They are attracted to light of low intensity only, this causes 
them to hide in the leaf-sheaths during the day, when they hide 
from the strong light. At, night their phototropism leads them to 
\reak lights; this has been used in attempts to exterminate them by 
means of trap-lights. Some experiments that were made with strong 
lights failed to. succeed in catching, on the other hand the light of an 
ordinary stable lamp or hurricane lamp has always proved most attractive. 
In experimental cages malesurnel females respond almost equally readily to 
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ilie iiifliience of a weak light. An experiment was made on 9fcli August with 
50 males and 44 females to study their phototropism. They were placed 
ill two e;.ges, males in one, females in the other. The cages were 24 feet 
long, with sides 9 inches high, floor and lid 9 inches wide. All the sides 
except one of the small square sides were w-ood, or glass covered with 
wood, one of the ends was made of a pane of glass. At the other end of 
the cage W’as a pot of grass for food and as counter attraction to the lights. 
The insects were introduced from the end with the pot. After dark the 
two cages were placed with their glass ends side by side, and a candle ^vas 
placed at a distance of about nine feet. After half an hour it w^as found 
that 24 of the males (48%) and 16 of the females (about 35%) were 
settled on the glass. 

The results obtained in the field in studying the phototropic re-aetioii 
of the females yields very different results. In order to ascertain the 
value of trap-lights as a method of control, a large number of samples of 
trap-light catches have been examined, the sexes determined and the 
proportions worked out. Instead of catching about 42%, of females and 
58% of males, which would have been the result of the experiment, above 
described, only a very small percentage of females (1J%) are caught, as 
c^m he seen from Table 2. 

TABLS II. 


Hesult of Trap-Light Countings. 


Lociility. 

DaU 


Males. 

Fern ales. 

Per cent, oj 
Females. 

Eiviilet Estate 

...August 

10th 

82 

1 

3 

Biviilet „ 

,, 

11th 

20 

0 

0 

Spring 

... ,, 

12th 

40 

0 

0 

Eivulet , , 

... ,, 

12th 

B 

0 

0 

Exchange ' ,,, 

12th 

15 

0 

0 

Milton „ ,, 

... ,, 

13th 

39 

0 

0 

Oaroni „ 

... ,, 

13th 

1,131 

11 

1 

Milton „ 

... ,, 

15th 

89 

0 

0 

Caron i „ 


15th 

445 

9 

2 

Chaguanas ,, 

••• u . 

15 th 

1,250 

3 


Tarouba ,, 

• •• 

15 th 

566 

11 

2 

Chagnanas „ 

... ,, 

16th 

453 

3 

1 

Caroni ,, 

• ». ,, 

16th 

967 

12 

1 

Tarouba „ 

... ,, 

16tli 

583 

15 


Cijaguanas „ 


17th 

494 

4 

1 

Taiouba „ 

ll 

17 th 

396 

15 

4 

Spring ,, 

... ,, 

17 th 

7 

0 

0 

Caroni „ 

... ,, 

17th 

1,185 

25 

2 

Bivulet ,, 


18th 

39 

0 

D 

Tarouba ,, 

... ,, 

18th 

263 

8 

3 

Chaguanas ,, 


18th 

1,520 

24 


Caroni , „ 

... ,, 

18th 

1,233 

25 

2" 

Tarouba ,, 

*■* 

19th 

304 

5 

2' 

Tarouba „ 

• ,, 

20th 

265 

4 

14. 

'Tacarigua „ 

• * * ft 

24th 

584 

6 

1 

Tacarigua 

*•* n 

25 th 

932 

7 

1 

Brechin Castle „ 

...Sept., 

16 th 

111 

4 ■ 

34 

Harmony Hall „ 

*** » 

13th 

788 

6 

l“ 

Caroni . 


16th 

l,bB0 

16 

1 

Chaguanas ' 


16th 

1,321 

18 

14. 

Caroni ■, „ 

...Eovr.,/' .. 

ath 

2,9(i9 

34 

1 

Harmony Hall „ 

„ 

11th 

1,423 

11 . 

X'" '• 

Harmony Hall „ 

...Beer., 

15 th 

30 

, 0 ■ 

0 

Toiftl of all localities 

and dates 

... 

20,972 

277 

14 
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This result does not agree with Ueigh’s (1910 a ’ statement that about 
of the catch of a trap-light are females. As he does not give aiij 
figures to bear out his statement, and as he has subsequently (U rich 
1910 b) to my publication of trap-light results (Gough 1910 a) withdrawn 
his recommendation to use trap-lights as a means of froghopper control, 
it can be taken that the proportions he gave are recognised by him as 
being incorrect. It seems hardly probable, taking the large number of 
samples tabulated oil Table III into consideration, and seeing the remarkable 
uniformity of the results of large and small catches there recorded, that 
the females should have been present in the only sample (or samples?) 
he examined to the extent of 33 per cent. The ]ii’oportions of males and 
females taken by trap -light is however of very great economic importance. 

The actual proportion of the sexes in the field is more difficult to 
estimate rightly, but I am of the opinion that they are more equally 
balanced, but ’that the males are somewhat in excess of the females- 

The actual numbers of males and females recorded, caught by hand, 
are to be seen on Table III, on the same places wdiere trap-liglits had 
been^used the night before. 

TA BLE I II. 

Proportion of Sexes in Hand Canght Samples. 


Places. 

Date. 

Ma les. 

Females 

Rivulet 

...August 

10 th 

29 

48 

Rivulet ... 

... ,, 

nth 

50 

75 

Spring 

... ,, 

nth' 

50 

51 

Exchange... 

,, 

12 th 

14 

20 

Milton 

... ,, 

13th 

35 

40 

Brechin C'astle 


15th 

4 

8 

Spring 

... ,, 

loth 

26 

83 

Harmony Hall 

... ,, 

loth 

328 

327 

Spring 

... ,, 

16th 

28 

40 

Caroni 

... ,, 

16th 

38 

85 

Spring 

... ,, 

17th 

27 

25 

Caroni 

... ,, 

17 th 

170 

127 

Rivulet ... 

• ! J 

18th 

25 

26 

Tarouba ... 

... ,, 

18th 

^ 311 

386 

Caroni 

... ,, 

18 th 

191 

181 

Chaguanas 

... ,, 

18th 

97 

113 

Spring 

... ,, 

19th 

34 

39 

Chaguanas 

... ,, 

19th 

257 

212 

Spring 

... 

20 th 

IS 

14 

Tarouba ... 

• jj 

20th 

366 

459 

Totals 

... 

... 

2,098 

2,259 


According to this tabic the females are somewhat in excess of the 
males, but that excess is due to two factors. The fields where these 
samples were taken had been trap-lighted the night before, and in some 
cases for several nights, w'hich would naturally reduce the number of males. 

Besides this, even if the males were present in excess of the females 
(as they undoubtedly are) Iran d caught samples would either fail to show 
it or not show it to the full extent for the I'eason that the males are 
much more active than the femaleSj and consequently less readily caught. 

The only reason I can imagine to account for the females going to 
the light -traps in such small numbers as shown in Table I is, that they 
are much more sedentary in their habits, and do not wander so far as 
the males, a common observation where insects are concerneci For the 
same reasoiij wffien catching by hand in the field more females will be 
caught in proportion than strictly ought to he. 
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I have on some occasions, when eollectiog froghoppers to use in 
sgg-laying exnerimeats, found the proportion of the males in excess of the 
females as 2*to 1. But there is little regularity in any successive catches, 
much clepencling on the skill of the collector. (The catches tabulated on 
Table II were made by coolie children). For instance I caught on 
September 9th at Tarouba oO males and 44 females. On another occasion 
at Brechin Castle, (on 26tli October) I collected IS females and 55 males, on 
this occasion I only missed catching very few of those I saw. I conse- 
quently place very little reliance on the figures given on Table II as the 
excess" of feniales is probably due to the sexes ii^t being caught in the 
proportion in which they were actually present. 

The sedentary habits of the females as deduced from the figures 
and reasons given can be further deduced from observations made by 
many observers of the peculiar restriction of the area blighted in some 
places. It is an old observation, that very often one field is badly blighted, 
whereas the next field, divided from it only a trace, is quite healthy; 
and cases are recorded, and others have been seen by me, where one 
half of a field has suffered severe damage whilst the other half has 
escaped, although the whole field was planted with the same kind of 
cane and had received the same treatment and attention. The explana- 
tion which appears to me to be most reasonable to account for these 
facts is based on the sedentary habits of the females. The females 
remain all their lives on or near the same spot, and lay all their eggs in 
small groups on one cane. The eggs hatch out, the nymphs feed on the 
roots of the stool bearing the cane the eggs were laid on, they mature, 
crawl up the canes of the same stool, copulate there, and finally the females 
lay their eggs on the canes of the same stool. The males may fly away in 
search of females, the females remain to lay their eggs on the plant 
which supplied their own food. Thus the damage clone to any particular 
part of a field increases in severity as the season goes on, yet the area 
damaged dees not necessarily spread rapidly. Occasionally of course a 
female wanders and if carried by the wind may go to some distance 
and start a new^ centre of destruction. 

Copulation takes place often diu-ing the day, or in the evening. The 
couples sit side by side pn the leaves or in their angles during coition, 
invariably with their heads uppermost- Copulation can last for a long 
time, over half an hour. 

The life of an adult can under favourable eircumstaiices last for over 
one or two weeks. Males sometimes survive copulation for a few days, 
more often they die soon after. 

Natural Enemies and Diseases. 

The Frogiiopper is sought for and eaten by many birds, toads, tree- 
frogs, scorpions and spiders. In its iiymphal stage it falls a prey to the 
larva of a dipterous fiy, w-hich can often be found in the masses of froth 
in company with a recently killed or more or less devoured nymph. No 
attempt was made to breed out the fiy belonging to the larva, as it 
seemed improbable that it could be reared in sutheieut numbers to make 
it usable economically. 

The most important natural enemy is however a mould, which was 
already observed . by Haet in 1889 and recorded by him (Hart 1890) as 
destroying a, number of these insects at Chaguaiias. It has. since been 
seen and recorded by Bareett, Colueks, Carmoby, U rich, Borer and G-ouhh. 
I have found insects attacked by it . at Garoni, Ghsguauas, Harinony" Hall, 
Tarouba^ Waterloo, , and .have been instrumental „ in si^reading it at 
Brechin Castle. It has.been identified by Borer (1910 b) as Metarrhizium 
animjplim iMehselmikoff) Borokin, .and I am here adopting his indeiitifi ca- 
tion, without how’ever having been able to verify it. 
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The liyphae are irregularly brancliefl, septate at long intei^vals ; they 
measure about 0*0025 mm. thick. They form a deuse felted aiass on 
the mediuin they are grown on, usually very pure white in colour, but 
occasionally yellow, when grown on potato in contact with water, (or wlien 
grown on sweet potato, .Rorer). The sporophores arise immediately from 
the liyph^e, and like them are irregularly branched, or occasionally simple. 
The spores are cut off from the ends of the hyphae, in long chains, they 
are cylindrical, rounded at the ends, measuring from about 0*0045 mm. 
to 0*007 mm. long by 0*0023 mm. to 0*0025 mm. broad. The sporophores 
grow* very densely packed, the resultant chains of spores being stuck 
together to form prismatic masses, often up to to 2 or 3 mm. thick. 
The spores, sown on bouillon -agar germinate after 4 hours (Rorer, 4 to 6 
hours), the hyphae growing out of one end of the spore, (occasionally at 
both ends, Rorer 1910 b). 

AVhen a froghopper has been killed by the fungus the hyphne appear 
soon after the death of ^he insect, first between the abdominal segments 
.as white lines which increase in breadth, join each other and finally eo^'er 
the whole abdomen, the thorax and head begin to be co*v*ered by the 
white hyphte, and then hyplne push their way out bet’^veen the wing-cases. 
At this stage spore-formation is in full swiug ; the hyplus become covered 
with olive green masses of spores. After a long time the entire insect 
is completely covered by the olive coating of spores. Diseased froghoppers 
almost invariably die in the angles of the leaves, or on the underside 
of the leaves an inch or tw'o from the stem. 

The cultures vary considerably according to the medium they are 
■grown on. They grow most luxuriantly on potato, peas or rice. The 
growth becomes visible as a white streak or white patches along the 
inoculation line two clays after inoculation. The streak widens, and 
thickens forming a cushion up to 1 or 2 mm. thick. After from 4 to 7 
days small green spots are formed on the surface of the white cushion, 
except at the margins where it is growing most rapidly. The spots coalesce 
forming an olive green crust covering the whole of the Ipyphae lawn with 
the exception of it.s margins to a depth of up to 3 mm. the green substance 
being formed of spores. In time the fungus overgrows the whole surface 
of the potato-cylinder and finally after about 3 weeks, is entirely covered 
with spores. Kept longer one observes the hypie growing in long tufts 
above the surface of the spores, the tufts reaching as iiincii as 2 c.m, long, 
and often spreading in a fan-shaped mass. 

Grown on bouillon-agar the growth obtained is similarj but never so 
luxuriant as on potato. The masses of spores then seldom exceed 1 inm. 
in thickness. 

Cttowh on cane-cylinders, or on cane juice agar, the fungus produces 
hypha3, but has not produced sx:>ores in 3 months. However if the cane 
juice is neutralised, spores are formed within a couple of weeks. Neutralised 
litmus cane juice agar became acid by the time spores commenced to 
form. (Neutral bouillon agar remains neutral). 

It was not possible to infect rats or mice by inoeulation or by feeding 
•with spore material. 

Froghoppers attacked by the fungus become more or less torpid and 
inactive, and finally die from the infection. By experiment it was shown 
that the course of the disease takes from 3 to 8 days, almost invariably 
'.ending fatally. , 

On x\u gust 30th, 2 adults were placed for five minutes in an empty 
test tube, which had contained a mouldy froghopper overnight. They 
were then transferred to a cage with a cane growing in it. Both were 
dead on Sexkeinber 2nd their bodies w^ere xfiaced in sterile test tube, the 
fungus was observed growing on them on August 16th, 
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On August oOili, 4 adults, (2 males and 2 females) were shaken up 
with a nioiildj fro, chopper in a' sterile test tube. The,y were then trans- 
ferred to a breeding cage containing a growing cane. One died September 
2rK], Oil September 5tli one female 'was still alive, on „ September 7th all 

dead. The fungus appeared on the bodies and a pure culture w^as 
isniiiieil from spores objained from one of them. 

On September 2nd, three males and two females -^vere infected by 
applying spores from pure culture with needle, they were then placed in a 
breeding cage growing cane. On September 5th one male and one 
female were dead. On September 7th all 'were dead. The fungus was 
produced on all the bodies. 

(hi September 6th, several nymphs 'were inoculated (by needle) from 
a pure culture and placed in glass cylinders on grass-roots. Two hatched 
as adults on September 7th and were transferred to a breeding cage with 
growing cane. Both were found dead and mouldy on September 11th, 
(no examination could be made on the 9th and lObh). All the Jarvas 
reixiaiiiing were dead and mouldy on September 11th. The controls in a 
similiir tube were alive and healthy. 

On September ISth, a Stomoxys sp. “was placed in the tube w’hich had 
contained nymphs killed in the above experiment. On September 25 bh 
the fly w'as seen to be dead, and a vigorous growhh of the fungus '^vas 
observed on September 29th. 

Oil October 5tli, four nymphs of a Tettigonia related to Tettigonm 
’jniiftaceUa Fowler but somewhat larger and' with green head, legs and 
tborax, were infected from a pure culture by the needle and placed in a 
cylinder containing a growing Hihiscus twig. October 8th two dead, 
October 10th all dead, fungus growing vigorously. A pure culture w'as 
isolated finiu one of them. 

On October 10th some nymphs, 'well established on the roots of a grow- 
ing cane near rny laboratory 'ivere taken into experiment, their froth being 
dn-ted over with spores taken from a pure culture till green. Although 
tin- experiment was kept under observation for about 3 'weeks, no resulting 
inirctum was, observed. 

The experiment v'as repeated 24th October again with negative 
result. 

On 25th October six frothers were placed on cane-roots after infection 
by needle. 

On 1st Isovemher four were mouldy, 2 still alive. 

These experiments agree in their results fairly well 'with Borer's 
(1010 b) experii nces. Eorer infected his adults' by spraying spores that 
had been shaken up 'with water over them. Of 50 sprayed with spores 
or. Auj^iust' 4ih 1910, all,, were dead on August 9th, 19 mouldy .insects 
bc-Bg iet-tneied. the rest had .been carried away by ants, Eorer. succeeded 
in infecting livniplis-, by blowing spox'es over their froth. His nymp.lis 
weie kept in a moist chamber, on cane roots which had been rooied in 
saw-dust. His,- experiment was- carried out a few .hours, after 
iiitR’duciijg the nymphs,. , As I have not succeeded ,in producing infection. 
pi weii established nymphs, 1 can only suggest that in this case the insects 
had !sot been given Time enough to settle .down and were stii!, wandering 
r- liifcl’. Peihaps, the c-ane being, rooted : in. saw-dust may have caused 
tiiiiii m exhaust t, he,, rcotkts sooner ' than .hapipened in,: my expern 
na'i.t. By WAudeiing through, or even near to, the infected surface of 
tlm ir> th the nymphs would .be 'liable to infect .Themselves. 

Il.U'ing proved to my -O'wn satisfaction that artificial mfectioii is 
poo; ii.’e 0.1 an expe-riment,al .scale, '■ it ' was. attempted to ■ spread , the 
ii in the field. Tramway tree 'field at Brechin Castle, Couva, proved. 
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an ideal spot to carry out infection e:xperimeDts. I had drawn all my 
experimental material of froghopper from that field, and had collected 
through it on many occasions, without ever finding a single “mouklj;"” 
froghopper in it. It could consequently be considered to be free from 
natural infection. My cultures were derived from “ mouldy ” frogho^rpers 
found at Chaguanas and Tarouba. 

On September 24th seven cultures on potato were exposed on bamboo- 
sticks, 6 feet from the ground, to the windward of Tramway tree field. 
Ko result came of this experiment, although the field was examined on 
several occasions. 

On October 4th the spores from 16 potato tubes were mixed with 
1 lb. of flour, and sprayed over one-tenth of an acre at Tramway tree. 
The spraying was effected by a powder bellows. A sharp shower of rain 
fell within 15 minutes of spraying. On Oetoher 8th no result could be 
found. On October 10th a few dead froghoppers were found, but there 
was no evidence of their having been killed by the fungus, and the 
fungus did not develop on them when kept in a sterile test tube. 

On October I8th this experiment was repeated, the spores from 
cultures growni in 4 Erlenmeyer flasks (750 cc. capacity) were mixed 
with 1 lb. flour, and sprayed over one-twentietli of an acre. The^flour 
was grey in colour after mixing. On October 24th no result could be 
found. On October 26th several (six or more) mouldy froghoppers were 
found in the area sprayed. 

On October 10th and 11th fungus cultures on small chips of potato 
were exposed in the angles of the cane leaves in a portion of Tramway 
tree field. On October 24th and 26th several “ mouldy ” froghoppers were 
recovered from this portion of the field. 

On Oetoher 24th rice with fungus growing on it was distributed in 
another portion of the same field. On November 6th the field was 
examined, and the fungus was seen to be spreading very rapidly amongst 
the froghoppers, several dead ones being found on almost every cane. 
On the same date the potato chips of the last experiment were 
examined and found to be still covered with spores of the fungus. 

My experience in the field with rice and potato has been, that the 
rice is more liable to be eaten and carried away by ants or other insects, 
than the potato chips. 

These experiments show, that it is quite possible to spread the 
fungus disease in places where it was not previously present; it should 
also be quite feasible to intensify a natural epidemic. Of the three 
methods employed by me, the last was attended by the best results, the 
mortality being very much higher than that produced by the dusting 
out method. 

Koher has only made one experiment in the field. Oil this oeeasion 
the spores from the six flasks were mixed with 12ozs. of flour and dusted 
over 100 canes 'where froghoppex's were abundant. “Despite the fact 
that immediately after the spores rvere scattered, there was a very heavy 
downpour of rain which must have washed many of them away, the eifect 
of the inoculation could be seen after a week’s time. Although insects 
attacked by the fungus were found on the surrounding canes, fully 50 
per cent, more dead ones 'were found in the inoculated area. These 
experiments leave no doubt that the fungus is capable of killing larger 
numbers of froghoppers.” 

The methods of growing the fungus and spreading the disease will be 
discussed more fully latter on. 
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Geographical Distribution of the Species. 

The Su^ar Cane Froglioppers occurs in Trinidad, Tobago and 
DemeiHra (Quelcli Urich 1910 b). 

In Triiiidad it occurs practically everywhere. It is found on grasses 
in the high w’oods far np.the mountains, it is common on the grasses in 
the cacao plantations, and occurs on grasses in coconut plantations at 
sea-level. It is specially common throughout the sugar area, infesting 
daiies and grasses, on the traces as well as in the beds. The damage done 
ill the sugar area, and consequently the abundance of the insect, appears 
usually to be greatest in the nortArn portion at Caroni, and gets less and 
less proceeding southwards through Chaguanas, Couva to Harmony Hall 
and Tarouba. 

The insect is not common in Tobago, I examined fields in Mount 
Iivin, Sherwood Park, Auchenskeoch estates without finding specimens, 
two W’ere found after long search at Bacolet estate near Scarborough. 
In Tobago one hears no complaint about blight in the canes, perhaps 
because of the small amount of interest taken by the sugar growers there 
in their crops, which is very noticeable in their utter neglect of the sugar 
fields. 

Methods of Controlling the Froghopper. 

The damage done by the froghopper has already been shown to he 
very serious. It is impossible to give an average value for the damage, 
as this varies considerably from year to year, and figures are almost 
impossible to obtain. The loss on the worst fields is easily realised, 
but many fields maj' be aftected, where the loss is less evident; in extreme 
cases only 2 tons per acre have been reaped, instead of 20 tons; the 
average loss appears to be about 10 tons to the acre. Where the blight 
has not been severe perhaps small quantities, say 2 tons, will be lost, in 
getting estimates such fields would probably not be recorded. 

To show the actual amount of damage possible, it can be stated that 
this year (1910) 150 acres have been blighted on one estate, placing 
the average loss at 10 tons to the acre, this would represent IjSOO tons 
of cane valued at |B,000 or a loss of 150 tons of sugar valued at ^12 a 
ton representing a loss of .£1^800 from this year’s income, for one 
estate alone. 

The loss incurred by froghopper blight is however very often not 
only a loss of revenue due to a decreased yield of sugar per acre, but also 
a loss of capital expended to grow the crop. This loss varies considerably 
if the blight appears early in the season, or late. 

The usual plan hitherto, to prevent loss of capital on a blighting 
field has been to stop all operations at the first sign of the blight. Then 
if the yield per acre is reduced by the blight, it will be found that the 
cost of growing the canes has also been reduced. Thus, if a field blights 
early in the season, and the resulting crop is only a few tons, the cost 
•of producing the crop remains more or less proportionate to the amount 
reaped. It is a much more serious matter if the blight appears later in 
the season. Then money will already have been spent on cultivation to 
an extent out of_ proportion to the size of the resulting crop, and a direct 
loss of capital will ensue in, addition to the loss, of revenue. ' 

Table IV is give,n to show the actual expenditure on a field at any 
period of the year. 



l-ABLE nr. 

‘‘Oaroni” Estate— Field No. 24.— “Plants” D. 109— 12a. 2r. Op.— Canes reaped— 490t. 3c. Igr. 
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Tiie methods hitherto recommended, will be found tabulated on 
Table V together with the name of the author recommending them ; this 
is followed by a brief discussion of each remedy. 

No author has hitherto taken the trouble to give estimates of the 
probable cost of the remedy he recommended, and in many cases no 
receipt has been given by earlier authors. I have endeavoured to supply 
these data, and I have tried to get at the actual cost in Trinidad of 
each spray, or insecticide, and also to find out the cost of application. 
Finally I have in each case stated my opinion of the value of the 
prescription. It will be seen that many have to be rejected as useless, 
or as too expensive, and in one case as too dangerous to human life. 




Table of Remedies,— their Authors and Dates. 
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Qmcklinie. 

The first reinecly aclvocated against the froghopper was quicklime, 
reeciBiiienclecl by Sir Dakiel Hoehis in 1882 in British Honduras, wdiere 
froghopper blight was severe at Seven Hills Sugar Estate. 

Ill Trinidad it has been recommended by Hart (1890) and Collens 
( 1906 , 1908 , 1909). 

Gilbert (1908) reports having experimented with lime, using 8 cwt. 
and I ton per acre. It had nO' efieet. 

The lime was applied as a surface dressing with the object of killing 
the nymphs. Its action is retarded by the froth covering the nymphs. 
Unslaked lime w’ould probably be mneh more effective, hut air-slaked 
lime is what has in each ease been applied. The unslaked lime would 
require to be previously pulverised, w^hieh again wmuld cause it to slake 
too rapidly, probably already before application. 

Carbonate of lime in a dry state is known to be an effective means of 
killing slugs, snails 'and the' larvse of some insects, mixed with water its 
pow’ers as insecticide are to a great extent lost. It does not seem to act 
through the coating of froth surrounding froghoi>pGr nymphs. 

The cost of quicklime in Port-of- Spain, Trinidad, is #4.00 a ton, the 
cost of application wdll vary according to the amount of lime to be 
applied per acre from #1 for 2 tons upwards. In addition there will be 
freight on the raihvay, w’hich wall vary according to the distance from 
Port-of-Spaiii. At Coiiva 80 cents a ton has to be paid for freight. 

Cost of application of (quick ?) lime, 1 ton i^er acre : 


To iime ^ ... ... ... ... #4,00 

5, freight ... ... ... ... 3.20 

„ labour ... ... ... .. 60 

Total cost ... ... ... #7.80 


Although the application of greater quantities W’ould not only do no 
harm, but also increase the probability of killing the insects, the cost 
%voiild in any case be excessive. 

Lime as ^h insecticide for froghopper nymphs is ineffective, and too 
expensive. 

Lime Wash. 

Lime wash was recommended by Collens in 1906, no formula Tvas 
•given. 

The usual formula for lime-wash is ; — 

Lime | to 2 pecks, water 40 gallons. 

The quantity to apply per acre is not given by Gollens. 

However Collexs (1906 b) admits lime wash is of no use as insecticide 
for froghopper nymphs. This, agrees perfectly with the experience of 
other observers concerning lime wash as an insecticide. Lodeman (1909) 
states of lime wash “its effect is but; slight,” 

: ( A" Lime- wash as insecticide is used with success against fowl-ticks). 

Lime and Stdphnr Wash. 

Caeacciolo (19CB| recommended lime and sulphur wash, and gives the 

formula ■■■■■. -■ , 

Lime ... ... ... ■ ... ... 20 lbs. 

Sulphur ... ■■■■ ■ ... 14 

Salt ... ... ... ... ... 10 
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The sulphur is added to the slaking lime and boiled for 45 minutes. 
The mixture is then strained into the pump barrel and applied. 

Caracciolo forgets to mention the addition of water. 

Lodbman (1910) p. 158 gives the receipt as follows : — ■ 

“ Lime (unslaked) .... 25 — 40 lbs. 

Salt ... ... ... ... 15 „ 

Sulphur ... ... ... 20 „ 

Water ... .. 60 gallons. 

To mix the above take 10 lbs. of lime, 20 lbs. of sulphur and 20 gallons 
of water. Boil until the sulphur is thoroughly dissolved. Take’ the 
remainder — -15 lbs. of lime, 15 lbs, of salt — slake and add enough w'ater to 
make the whole 60 gallons. Strain, and spray on the trees when milk 
w^arin or somewhat warmer. This can be applied when the foliage is off 
the tree, and will have no injurious effects on the fruit, buds or on the 
tree itself,” 

Price in Trinidad — 


Lime 

Salt 

Sulphur 

Boiling water ... 
Labour 

40 lbs. ... 

15 „ ... 

20 „ ... 

60 gallons 

... 

... $0.07 
... 0.13 
.... 0.254 
... BO 
... 15 

Total price of about 674 gallons 
Price of one gallon per acre ... 

... 

... 10.904 

Using 40 gallons per acre — 

Price of Wash ... 

Labour 


... 80.334 

... i.oc' 

Price per acre ... 

• •• 


... 81.634 


This wash is probably of no use, because it ought to be applied warm, 
and also because of the danger of scorching the foliage. Oaracciolo does 
not mention whether he would have it applied against the n^nnphs or 
against the adults, though he probably intended it to be used against 
nymphs. 

Soot. 

Soot was recommended by Hart in 1890. There is little doubt that 
soot would be quite effective in killing all nymphs it came in contact with, 
and that it could be used with success on a small scale. The supply Ts 
however so limited, that it could never be used on a large scale. 

Woodashes. 

Wood ashes were recommended by Hart in 1890. The same objections 
apply to woodashes as to soot. Woodasbes, made to order, would certainly 
be too expensive to use even on a small scale. 

The ashes from the furnaces of the factory are used as fertiliser, and 
are extremely valuable as manure, but the supply is very limited. 

Kerosene Emulsion. 

Kerosene or paraffin emulsion was recommended against froghoppers 
by Hart (1890) Collens (1906) Urich (1910) Gouuh (1910). 

Hart does not give any formula for making the emulsion, and does not 
specify further whether it is to be applied against the nymphs or adults, 
or both. 
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CoLLENS (1906 6) recommended kerosene emulsion to kill the ii 3 "mplis, 
hut gives no foimnla* In 1909 Collens gives formulae for kerosene emul- 
sions {kerosene-hard soap and (Hubbaed-Bilby) kerosene-Lysol (Carmody) ), 
hut does not recommend its ose under the column “ Beinedial Treatment” 
-opposite the frogliopper. 

Ubich (1910 a) recommends the same two kerosene emulsions, and 
gives the formulae, advocating spra^ung at 3 week intervals against 
ijvmphs, but gives no estimates. ■ ' 

God(tH (1910) recommends spraxdng with the Hubbard- Rile Y hardsoap 
.emulsion to destroj^ the adults. 

' The kerosene emulsions made according to either formula are quite 
effective if properly" applied, and if used sufficiently diluted, will not 
-damage the canes. 

The formula of the Hubbaed-Rilby kerosene emulsion is : — 

Hardsoap ... ... ... ... i lb. 

Kerosene ... ... ... 2 gallops. 

Boiling soft water ... ... ... 1 gallon. 

Boil the soap in the water until quite dissolved, pour the boiling soap 
water into the tank of a bucket spray pump, add the kerosene, and pump 
the fluid through a fairly flue nozzle back into the tank, (making the fluid 
circulate through the piirnp, and the nozzle backinto the retainer). The above 
quantity forms a perfect creamy emulsion in two minutes, if manipulated 
whilst very hot. The resulting emulsion keeps fairly well, I have been 
able to keep It for a whole week without change. For use it must be 
diluted with 8 to 10 parts of soft water. 

Note, — The emulsion should be diluted to the required strength, 
before pouring into the spray pumps, care being ‘taken to mix thoroughly, 
otherwise hatin can ensile to the cane leaves ; used in the right strength 
it will have no harmful effects for the canes. 

Costi'f manufacture— 

3J lbs. Soap ... 

13 1 gals. Kerosene 
6| ,, Boiling Water 
Labour 

Water to 200 gallons 

Total ... ... ■ ... ...$4 43 

Brice of one gallon ... ... ...$0 02 

The formula for Carmody's Kerosene-lysoi emulsion is 

Kerosene ... ... ... ... 6 parts. 

Lysol ... ... ... ... ... 2 „ 

W'ater... ... ... ' ... ' ...100 , ,, 

Mix the kerosene with the lysol by stirring well, then add to the water. 

The Kerosene-Lysol mixture (without w^ater) will remain perfectly 
stable for indefinite periods. The finished emulsion is stated to keep well. 

Cest of manufacture — 


Crude Lysol ... 

.. ... 2 galls... 

. #2.82 

Kerosene - . ' ■■ ■ .. 

... 6 „ .. 

. 1.80 

Labour 


. 0.15 

Water 

..ICO galls... 


Total ... W . 

...108 galls... 

.. #4.77 

Cost of 1 gallon ... , , ' . 

— 

#0.C4i 


...$0.16 
... 4.05 
... 0.07 
... 0.15 
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Any attempt to control the froghopper b}' means of sprays must be 
limited to fighting the adults or flying froghoppers. Ko spray can be of 
real use against the nymphs, as they are too well protected by their froth, 
or are underground and inaccessible. The position of the eggs, embedded 
firmly in the trash mahes them also hard to deal with satisfactorily. 

I find the best method of applying the spray to kill the adults is by 
pouring tbe fluid into the top leaves of the canes until it commences to 
overflow out of the angles of the leaves; as the froghopper almost 
invariably sits in the angles of the topmost leaves a very large proportion, 
if not all will be killed in this way. xAfter filling the angle of the top 
leaves, the fluid flows out between the leaf-sheaths into the angles of each 
successive leaf, killing wherever it comes in contact with an insect. As 
tlie fluid remains in contact with the leaves for a long time, it is possible 
that merely mechanically mixed kerosene and water would separate and 
burn the foliage if ax^plied in this manner as too strong kerosene emulsion 
certainly does. It is of no use to apply kerosene-soap emulsion in the form 
of a very fine spray, as it only kills if the froghopper becomes tlioroughly 
wetted or immersed. Application in the form of a fine spray results in a 
great waste of labour and material, and only kills a small number of the 
insects. 

The proper time of tbe year to spray will be in the early season, from 
April to xAugust. As soon as froghoppers are observed in a field, the spray 
should be applied there. By this means it should be possible to keep 
down or greatly reduce the early swarms, aii4 thereby to prevent a great 
deal of the damage done by the later generations. As the females rarely 
fly to any distance and as their life is usually spent within an area of a 
few square yards, eacii successive generation of froghoppers on any cane- 
stool contains an increasing number of individuals, because all the eggs of 
almost all the females of each succeeding generation are laid in a small 
radius -of each other. The sedentary habits of tbe females explain why so 
few females are caught by trapliglits, and also wdiy one so frequently finds 
badly damaged fields in abrupt proximity to fields where the froghopper is 
either absent or rare. After August the canes will probably be too high 
and too dense to permit spraying operations, though where possible, they 
w^ould still be useful. 

An experiment was made to estimate tbe total cost of spraying an 
acre ; the canes were plant-canes and stood 6 ft. high. Canes not standing 
so high will probably require less fluid, and also less labour, and will be 
proportionately cheaper, and vice versa. 

The application should be made by means of knapsack spray pumps, 
preferably of a pattern in which the fluid is forced out of the container by 
compressed air. I have experimented with, a Holder pneumatic spray 
pump, made by Gebruder Holder, Metzlingen, Wurtemberg, Germany, 
vdiich gives excellent results, being easy to manage and eminently suitable 
for use amongst the canes. The price of one of these pumps in Germany 
is 1 17.60. A knapsack spray pump highly recommended by the Cocoa 
planters and by Mr. Ckich is made by Besnard, Maris and Antoine, 60, 
Boulevard Beaumarchais, Paris. It is called the “Stoppeur” and has 
the advantage that the air-pressure has not to be renew'ed at each charging 
as is the case with the “ Holder” pump. It is sold in sets consisting of a 
variable number of knapsack-reservoirs and a charging pump. The set 
usually used here consists of six containers and one pump. The price in 
Prance of the pump and a tripod is that of a single container 

about 17.68. A similar apparatus is sold by Ph. Mayfartli & Co. 81, 
B unhill Bow, London, B.C., under the name “ Syphonia,” it consists as 
does the “ Stoppepr ” of knapsack containers and a separate charging 
pump, and is probaMy equally as good as either of the others. 
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The proper nozzle is a matter of some importance. It is not necessary 
nor desirable to cause the fluid to leave the nozzle in the form of a fine 
s|>ray ; it is however desirable, when \vorking amongst canes to have a 
nozzle wiiich enables the operator to work without cutting his hands, this 
end is attained by making the nozzle a tnbe of about 2 feet long, and 
bending the tube at right angles about 2 or 3 inches from the outlek hole, 
which may measure of an inch in diameter ; a tap is necessary, and if 
the tap is made to open on being pressed and to cut off automatically on. 
the pressure being released, a great saving of fluid and labour vrill result 
A nozzle made at Brechin Castfe Factory workshop to my specifications 
embodying the above arrangements gave a saving of at least 30 per cent, 
on labour and 20 per cent, on fluid This nozzle has a tap which cuts oft' 
after passing through an angle of less than 45'" ; it is closed automatically 
by a spring, and is prevented from going further than dead shut by bending 
the trigger so as to surround the pipe. Automatic cut off taps are listed 
by various makers, but in ordering it should be seen to, that the handle, 
the nozzle and the tup lie in a straight line, the bend in the nozzle being 
only at its tip. 

'"in working out the cost of labour, it has been assumed that a gang of 
sprayers should consist of four men with Holder pumps, a man in charge 
of a" mule with a truck or trolley who would help to charge the pumps 
and a “ driver’'* to supervise. If more than one gang is working siniulta- 
neously the same driver could supervise 2 or 3 gangs, provided they are 
not working too far apart. ^ A gang working with the Besnard “ Stoppeur” 
pump would consist of six ilien with knapsack tanks (sprayers), a man to 
drive the mule and to help to charge the tanks and a driver. 

In the experiment with the “ Holder” pump it was found that a man 
can spray at the rate of 1 row a minute (400rDws to the acre) including 
the time required to recharge and to get up the necessaiiy pressure. One 
man could consequently do almost acres a day, the gang of 4 men 
spraying should certainly be able to manage 4| acres. In my estimate I 
allow for their doing only 4 acres. 

The cost of spraying 4 acres will be : — 

160 gallons of fluid ... ... ... | 8.90 

4 spra^^ers at 40 cents ... ... ... 1.60 

1 mule boy at 45 cents ... ... ... 0.45 

1 driver at 50 cents ... ... ... 0.50 


\ . I 6-45 

As chemicals and other substances used for agricultural purposes are 
allowed to he imported duty free, (or if the duty has already been paid a 
refund may be obtained) the cost of spraying 4 acres eould be reduced to #4 87. 

The price per acre would consequently work out at or^l.21f 

laecording to wiietlier duty paid or duty free material is used) or perhaps 
25 cents more if we have to make a charge for the use of a mule, which on 
' most estates would only be a book-debt. 

Supposing the gang to consist of 6 sprayers, with Besnard” pumps 
and assuming that they work at the same rate as was actually found by 
test mdth the Holder” pump, the figures would be . 

240 gallons of fluid ... $ 5.3 1| duty paid or | 3.35 duty free. 

. 6 sprayers at 40 cents' ... 2.40** " , 2.40 

: ,1 mule boy at 45 cents ... . 0.45 G.45„ 

: . b driver at 50. cents. '■ 0.50 . . 0.50 . 


. I 8.66i ... 6.70' 

or $1,444 duty paid and ll.ll-l .duty free per acre. ■ , 

Capital outlay and depreciation of the pumps have not been considered 
in the above estimates.. 
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The duty-free price is the one which will be correct to go by, aud 
might be reduced still more by importing the kerosene directly and thus 
avoiding the agent’s charges. 

The actual figures will probably be still less, when the work is being 
done regularly ; as increasing skill will lead to avoidance of waste of flaid, 
and also to quicker work. In addition, half a day’s work has been 
reckoned for making every 200 gallons of the fluid, and in reality it will 
be found that it does not take more labour to make 400 gallons than 
to make 200 gallons. 

It will be seen that two sprayings hardly exceed the price of one 
weeding, with the difference that spraying need only be performed in 
infested parts of the estate. A single spraying over an acre only costs 
about half the price of a ton of cane, (farmer’s canes were bought last 
year at Bi'scliiri CclsUg for |2.28) aud thus would already be profitable if 
it only saves a single ton of cane per acre. 


With Lysol Emulsion the cost of spraying 
pumps — 

1@0 gallons of fluid ... 

4 sprayers at 40 cents 
1 Mule boy at 45 cents "... 

1 Driver... 


would be, using Holder 

... # 7.664 

1.60 
0.45 
0.50 


Cost of spraying 4 acres 


|10.21i 


Cost of spraying 1 acre #2 55 — dut}’ free proportionately less. 


Esing Besnard pumps — 

240 gallons of fluid 
6 sprayers at 40 cents 
1 Mule boy at 45 cents 
1 Driver at 50 cents ... 


UOMi 

2.40 

0,45 

0.50 


Cost of spraying 6 acres ... ... $13 .941- 

Cost of spraying 1 acre $2.32J or duty free proportionately less. 


Rosin Wash. 

Rosin Wash was first recommended againstthe’froghopperby Baeebtt 
{1907 e. f. Arbuckle 1908), afterwards by Caracciolo (190S). 

Caracciolo gives the following formula — 

Crushed rosin ... ... ... 40 lbs. 

Washing Soda ... ... 30 „ 

“or any multiples thereof. Mix well in a cauldron, and add suflicient 
water to just cover the mixture by a couple of inches, boil slowly, stirring 
frequently', and if well made the mixture will have the appearance of soft 
.soap.” 

“ To every 50 gallons of preferably soft or rain water use from 10 to 
12 lbs. of the stuff mix thoi'oughly aud churn frequently while spraying, 
spray liberally, drenching the ground. From what I have learnt of the 
affected areas I should say that pump sprayers on wheels will have to be 
imported.'*' I should say that a very good time to spray would be when 

* Note.— I n my opinion it would be impossible to use a spray pump on wheels in 
a cane-field. The only suitable spray pumps for use in cane-fields are knapsack pumps. 
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tlie ground is clear immediately^ after the croi:) is taken oft!, if the liquid is 

to penetrate into the ground. As soon as the froghoppers appear,, 

spraying should again be undertaken. 

Prices in Trinidad. 

, " Bosin 40 lbs. ... ... ... $2.40 

Soda 30 ... ... 0.22;^- 

Water 350 gals. 

Labour and fuel ... ... ... 0.20 

Total price ... ... $2.8271- 

Price per gallon ... ... O.OOf (approximate.) 

Taking the price of application to be the same as for kerosene emulsion, 
the pjiice of the application will be : 

Eosin '\T ash — 40 gallons ... ... ... $0 28i- 

Lahoiir ... ... ... ... 1 00 

Total per acre ... ... $1 28:|- 

However, more than 40 gallons would be required to “ thoroughly 
drench” the ground over an acre, quite 100 gallons \Yould be required. 

The rosin w?.;sh might be used to kill the adults, if applied m the 
manner I advocate for Kerosene»emulsion. 

Eosin ^Yash was tried without result at Brechin Castle in 1907. 

Cyanide of Potash. 

Cyanide of Potash 1 oz. to 1 gallon of v/ater, was recommended by 
Tjrich (1910 a) as a spray to kill the nymphs. 

The quantity per acre is not given. 

Price : Cyanide of Potash per lb. ... $0.36-$0.40 

Taking the estimate for labour for spraying as given for Kerosene 
solution, and the same quantities, the price per acre will work out at. 

Cyanide solution for 1 acre... ... ... $0.90 

Labour ... ... ... ... 1.00 

Price per acre ... ... ... ,..$1.90 

Cyanide solution is said to be quite effective, and probably does all that 
is required. There is however, an almost insuperable objection to its use, 
it is too dangerous a poison to entrust to coolies or negroes. Prom this- 
cause 'alone it is very improbable that it will ever come extensively into 
use. Ill my opinion it cannot be recommended on account of the grave 
risks incurred and its use as spray ought to be made illegal. 

Copper Sulphate, 

2| % Copper Sulphate solution was recommended by Collens 1906 for 

Idlling the nymphs. 

An eftect on the nymphs is hardly to he expected, as copper sulphate is 
not of much use as insecticide, its value as a spray is on account of its 
being a fungicide. A 2| % percent, solution of copper sulphate would 
scorch the leaves ^vherever it came in contact with them, and would require 
very careful handling on this account. It would require special copper, 
spray pumps with no iron surfaces for the fluid to come in contact with, or 
else the copper would; be deposited on the iron. 

Copper sulphate costs locally $97.28 a ton. 
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One gallon of 2| % solution of copper sulpha/te v/ould cost about i-5tli 
of a cent. 

The remedy does not fail on the score of expense, but on account of 
being dangerous to the canes and ineffective as insecticide. 

Tra'Dli^hts. 

Destruction of adult froghoppers by means of trapliglits was recom- 
mended by Collens (1906, 1908, IGOOI.^Baebett (1907), and Deich (1909, 
1910 a). 

Urich 1910 a, found that about one-third of the entire catch of traplight 
■ consisted of females. Unfortunately he does not mention the number of 
samples examined, nor the number of specimens actually counted. 

Table II will be found the, result of careful countings through 8B 
'Samples, taken at intervals throughout the entire sugar area, comprising 
over 21,000 individuals. The average percentage of females taken was 
1^- per cent. ; in actual figures 20,972 males aud 277 females. 

The value of tra^plights seems to me to be very small, wdien used in 
the usual way to kill b}- means of trays of pitch oil or molssses. In 1910 
Urich (1910 c) discontinued recommending trapliglits, without stating his 
reasons. 

A suggestion to use trapliglits in connection with the froghopper 
fungus was made by Korer (1910 b) which will be fund discussed under 
Froghopper Fungus.” 

The trapliglits usually used are ordinary Hurricane Lamps, stood in 
trays 2^ feet square by about 2 or 3 inches deep, half filled with water and 
kerosene oil, or with diluted molasses. 

Price of Hurricane Lamps bought by the dozen ... 10.54 each. 

Price of Trays about ... ... ... 0.36 

The cost of attendance and maintenance is very small, probably not 
more than #0.12 a night for 6 Lamps, as the labour is usually not charged, 
the lamps being entrusted to the watchmen. 

Capture of Mature Insects. 

The capture of mature insects otherwise than by trapliglits w^as recom- 
mended by OoLLENS in (1906 a), but he gives no indication as to how this 
should be done, nor when. In the early season it might be useful to get 
froghoppers caught by hand by gangs of children, as it is of greatest impor- 
tance to destroy the earliest generations. Payment per doaen females 
would be the correct method of employment. 

As against this, the consideration has to be carefully weighed, whether 
the damage done by the children in their attempts to extract the insects 
from out of the angles of the leaves would not be more than equivalent 
to the benefit derived from the destruction of the froghoppers. 

Burning of Trash after Crop. 

The favourite recommendation has always been burning the trash after 
■crop. ■ 

This was recommended by Hart (1890, 1909] , McLeod (1903), Gabacciolo 
{1908), Uridh (1909, 1910), Godoh (1910), in most cases without definite 
reasons for doing so, 

Burning the trash after crop should certainly kill off pracfiically all the 
eggs laid hy the last generation of froghoppers, wdiicli as we no\v know, are 
laid in the tissues of the base of the leaf-sheaths. Many of the authors 
have specially recommeaded it on account of its cheapness (1). 
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I have long hesitated before decidiog to recommend the wholesale 
burning of the trash, even with the object of lessening or destroying the 
next year’s crop of froglioppers, on account of the expense incurred by 
biii’iiing, the danger of fire getting ont of control and of the iDipr)verishinent 
of the soil by the destruction of the humus. 

Burning the trash after the crop is regularly carried out in some other 
sugar-growing countries, for instance in Louisiana and Bemerara, hut in 
each case it appears to be called for by local conditions, in Louisiana it is 
on account of their winter conditions. In other places the trash is highly 
valued and is used as a surface mulch— (Barbados, Trinidad). 

The chief arguments against burning the trash are : — 

(1.) A loss of humus is caused by destruction of the ti*ash. 

(;2.) Without the surface mulch formed by the decaying trashr 
weeds grow much faster, and an extra weeding becomes 
necessary. 

(3.) It is argued, that even the manurial value of the ashes is losty 
as the ashes are blown away by the winds. 

(4.) There is considerable danger of the fire getting out of baud and 
incalculable damage being done. 

(o.) It has frequently been observed that fields which have been 
burnt after crop have blighted iu the next season, from which 
it is argued that the froghoppers must have escaped destruction 
in spite of the fire. 

(6.) It is further argued, that blighted fields, on which the trash has 
not been burnt, have not been blighted in the next season, from 
whicli it is (falsely) inferred that the trash has nothing to do 
with the froghopper. 

Before further discussion I quite admit arguments 1, 2, 3, and 4 
to be correct; consequently, if burning is to be recommended, sohie 
moans must be found by 'which the loss of humus, the loss of mulch 
and the loss of fertilising substances can be cheaply replaced. Argument 
4 depends on local conditions. 

I suggest, that to lesson the damage shown under 1, 2 and 3, a 
cover crop might be grown amongst the ratoon canes. This cover crop 
should have the following characteristics : — 

(ti.) It should be a leguminous plant, to add nitrogen to the soil. 

{&.) It should not grow^ to more than 2 feet high. 

(r.) It must not climb, 

id.} It must cover the ground well, preventing the growth of weeds. 

(c.) It should be an annual, and be able to be killed by brushing, or 
die oif as the canes grow high. 

(/.) It should not ofler any attraction to the frogho|>per. 

Whilst leaving the selection of a suitable cover-crop to the practical 
nv^n, I would like to point out that Wooly Tyrol fulfills all six conditions. 
Tito other consideration is, can seed in sufficient quantity be obtained. 

To 51 would like to remark, that in cases where a field 'which has 
been burnt during crop blights in the following season, the obvious 
inference is that that field has been re-infected from outside. 

I have heard it argued, if a burnt field can be re-infested from outside, 
mhy trouble to bum it at all. The reply is obvious. It is to prevent eggs 
batching wdiich can produce froghoppers to blight the same or other fields. 

A reason for 6 is bard to give, unless one could actually observe and 
examine for one’s self, The wintering eggs may have been killed by 
various causes, disease (fungoid or bacterial of the eggs) or unfavourable 
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weather conditions may have killed the eggs; there is finally also a- 
possibility that no eggs were laid on account of the last generation of 
froghoppers being wiped out by an epidemic, (of froghopper fungus for 
instance.) 

The actual expenditure to the planter caused by burning the trash can 
be reckoned at OA^er f!4 per acre, made up in the following way. There is 
a loss of humus and manurial value which cannot readily be expressed in 
s. d., and in addition an extra weeding early in the season, and the 
extra weeding is inconvenient quite apart from’ the question of cost, on 
account of the chrome shortage of labour. 

Should it be found possible to grow a suitable cover-crop between the 
ratoons, a good many of the objections to burning the trash would be done 
away with. Supposing all my conditions a — f are fulfilled, the loss to the 
soil due to the burning would be replaced by the cever-orop, weeding 
would be unnecessary and a saving of anything from 4 to 8 dollars, on 
weeding alone might be expected, after paying for the cost of sowing. 


Fallowing’. 

Fallowing the land was recomineaded by McLeod in 1903, biit ha^ 
been recognised as unnecessary and is not practised by anyone. Ife would 
cause a considerable loss of revenue if carried out, and yet have no com- 
p>ensating advantages. 

Change of Crop. 

BarPwETT recommended change of crop in 19D7, the recommendation 
has found very little favour in the eyes of the planters, and on the infor- 
mation now available appears unnecessary and undesirable. 

Destruction of diseased Canes. 

The destruction of diseased canes was recommended by Collens in 
1906 and 1909. There appears to me to be no reason to destroy cane- 
stools that have been attacked by the froghopper, especially as they are 
known to ratoon 'well, in some cases even better than normally. 

Destruction of blighted canes involves considerable loss of capital for 
replanting and for supplies, -without compensating advantages. 

Ploughing*, 

Ploughing was recommended by Ubioh in 1903. It means replanting 
and is rather unnecessary. 

Weeding and destroying the weeds. 

Glean eiiltivation has been advocated by Collens (1906) and Ukich 
( 1909, 1910 a, 1910 c.) 

■Whilst fully admitting that clean cultivation would probably be of 
considerable use in ehecking the ravages, not only of the froghoppers, but 
also of other insect and fungoid pests, a-nd in conserving the food supplies 
in the soil for the canes themselves, the practical view of the possibility of 
clean cultivation must not be lost sight of. 

Cane production ceases to be profitable wmen the cost of a ton of 
canes produced exceeds $2.50. Clean cultivation would certainly add 
largely to the present cost if it were attempted, and would alinost certainly 
malm cane-growing unprofitable. 

Apart from the question of cost, clean euitivation is impossible on 
account of the scarcity of labour. There ' is not a cane-planter who would 
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not attemx^t clean cultiTation without having it recommended to him as a 
cure for freghoppers or for any other pest, if lie had the labour and the 
money to do it w'itln 

There are at present no hgiires available to show how much clean 
cultivation would increase the cost of production. The cost of weeding is 
about jd an acre in the early season, decreasing to about #3 later on ; to 
this an additional |2 to would have to be added if it is desired to 

reiiiove the weeds from the helds. Their destruction by hre has been 
recominended, which at certain seasons would be impossible. Bemoval of 
the weeds further means a loss of fertility to tlie soil, which would require 
to be replaced in some other way. 

Trashing growing canes and burning or otherwise destroying 
the eggs contained in the trash. 

The necessity to destroy froghopper eggs in the trash of growing 
canes lias been recognised since the discovery of the eggs in the trash, and 
has been recommended by Ubich (1910 a k c) and Gough (1910). 

Trashing the canes is one of the operations normally carried out in 
the cane-fields. The dead leavf s and their leaf-sheaths are stripped off 
the canes, and are thrown down between the cane-rows. The work is 
unplensaiit, as it cuts the operators’ hands more or less severely. It is 
alniobt impossible to get free labourers to do it, and the operation is 
consequently always curried out by indentured workmen. The cost of. 
trashing an acre, on the above lines, amounts to an acre, the cost of 
hauling the trash out of the ffeld.s has been found at Brechin Castle to 
be ^2.30 an acre. 

The disposal of the trash is an important question. Leaving it in 
the field between the rows is not doing anything to exterminate the frog- 
hopper. Iieiuoving it is to impoverish the soil, and yet under certain 
eircmntatenees this seems to be the lesser evil. Various means have been 
recommended to destroy the eggs in the trash. Urich (19l0 c) suggests 
burning, which I agree to as a last resource. A certain amount might 
be rendered harmless by using as litter in mule and cattle pens. There 
the eggs would either be killed by being tramped on, or poisoned by the 
urine of the animals and by the fermentation wLich the manure is 
undergoing, and if any did hatch, they would certainly starve to death 
before the litter is used as manure. As a considerable quantity of trash 
is used every day for litter, it, would probably cost very little extra to haul 
it from fields wliich require treatment instead of from normally healthy 
fields. 

I BOW’ consider it questionable, whether the trash could be economi- 
cally treated with lime, or. insecticides. 

Moulding up of stools. 

Gollens (1906) recommended moulding up affected stools, in order to 
sidocate the uynip^h and to encourage root-growTh. The cost would be 
about |4.00 an acre, the result to be expected practically nil, as froghopper 
nymphs are quite capable of living underground. 

Draining. 

In 1906 CoLLENS recommended draining. In those days the physical 
and chemical condition of the soil was considered to have much to do with 
the blight. , ' ■ 

In my opinion the cane estates are quite sufficiently drained, and the 
drains or their absence has very little to do with the froghopper. In 
Tobago, where drains do not exist in the cane-fields, the froghopper occurs, 
but ill such small numbers that it can do no damage. 
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On^some^esfcates in Triiiklad there seems to be some difficulty about 
the main-drains, especially when the niain-clrains have to cross estates 
belonging to other proprietors or Crown lands in order to reach the sea. 
There appears to be no legislation ('?) or no working arrangeriieiit. by 
which such drains can be constructed w'hen necessary, nor by which they 
can be maintained by those interested in them, still less can the proprietor 
over whose estate such drains run be compelled to keep them in order. 
In a country with the high average annual rainfall of Trinidad, drains are 
more of a necessity than elsewhere, and the absence of some provision for 
their construction and maintenance across estates bonnding the se.r for 
the benelit of the inland proprietors is rather a misfortune. 

The cost of draining averages, in some pla-ces about f0.20 a hundred 
feet for drains (20 inches wide at the top, 18 inches at the bottom, and 12 
to 15 inches deep) and 10 to 15 cents for cleaning old drains, in other 
places just double these figures must be recdconed. Main-drains or ravines 
as they are locally called vary considerably in depth, and consequently 
in cost. 

Stamping out Nymphs. 

Mr. Black of Waterloo estate employs apparently with considerable 
success the method of killing the nympiis by stamping on theiii. The 
work is performed by children armed with poles or clubs, who smash up 
every mass of froth (and consequently all the nymphs) which can be 
seen at the roots of the canes, Kymphs living further underground 
escape. 

The cost is said to be $0.80 an acre, and is well repaid by the 
results. The method is most successful if carried out after a weeding. 

Cover Crops. 

Ukich 1910 advocates cover crops on abandoned fields. 

The question of planting cover crops on abandoned fields, and 
between plant canes has long since been taken up and experimented on 
by the planters, with varying success. 

Where the land has been steam-piouglied Bengal Black Beans have 
proved a great sucess on abandoned fields, as for instance at Caroni in 
1910. The same bean lias however sometimes failed entirely where sown, 
without previous preparation of the soil, as at Chaguanas in 1910. 

No field that is not going to he cultivated with sugar-cane, slieulcl 
be abandoned and left to itself in the way that usually happens. Such 
abandoned firdds are a perfect nursery for froghoppers and other insect 
and fungoid pests, and the wusdom of utilising them as a source from 
which to obtain plant canes is at least very doubtful. It is surely 
better to grow one’s supply of plants in a nursery, and to utilise the 
best and most vigorous canes to cut one’s plants from, ratber than take 
them from the old and impoverished canes one finds in abandoned lields. 
The use of abandoned fields as nur.serie.s for plant canes cannot be too 
seriously discouraged. 

Putting an. abandoned ” field under a cover crop is introducing a 
rotation of crops, and needs no further recommendation. 

The cover crops tried hitherto includes Black-beans, Cow-peas, Soy- 
beans, &c. 

Utilisation of the Froghopper Fungus. 

CoLLENS (1906) first suggested utilising the frogliopper fungus, but 
gave no intimation as to how to do so, IIaut (1909) likewise. 

In 1910 U HIGH and Roher started experimenting with the artificial 
-cultivation and spreading of the fungus, simultaneously but independently 
with myself. It has now been showui that (1) it can be grown in the 
.necessary quantities, [2) it can be spread artificially. 
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I have found it possible to fii^read the infection artificially in a field' 
where the fungus was not present before the experinients were commenced. 
Two methods proved successful, (A.) spraying the spores by means ot a 
powder-bellows set up a slight infection, (B) exposing small cultnres in the 
angles of the cane leaves produced a fairly severe epidemic amongst the 
froghoppers. 

(xA.) The fungus was grown on a large scale on potato ; the spores 
were scraped oil the cultures, mixed with a large quantity of fiour and 
dusted on to the canes by means of a powder-bellows. 

The object of the fiour was to increase the bulk and to indicate the- 
area infected. Enough spores were added to one pound of flour 
to turn the mixture grey, this quantity was sufficient for ^ acre^ 
The effect of the dusting is lost after the first shower of rain,, 
and is obviously only of short duration. The results do not 
justify the trouble or expense. The same remarks will apply to- 
any method by which spores are blown or dusted over the 
canes. 

(B.) The fungus was grown on a large scale on very small chips of 
potato, on peas or on rice. After growing for 14 days in the laboratory, 
the cultures were distributed in the field. A single potato-chip or rice-grain 
on which the fungus was growing was placed in the angle of the topmost- 
leaves of the canes. 

Potato-chips and rice grains exposed in this manner have been found 
to be stili covered with the fungus after 3 weeks’ exposure. ■ 
The amount of culture required tor this method is not more 
than is needed for dusting. The method is a direct imitation 
cf Nature, the grains of culture taking the place of infected 
froghoppers. The method has proved to be quite successful. 

A further metliod of spreading the infection has been suggested by 
Borer (1910 b.) whicb, although hitherto untried, ought to give good 
results. Borer writes : — 

Another method by which a green museardine epidemic might be 
brought about is by eatcbing the insects at night with lights, as many as. 
5,000 have been caught with a single lantern in a night, inoculating 
them and setting them free in the morning, A large percentage of these 
insects would contract the disease and die within a few days. The 
fungus would begin to fruit on the dead bodies and the spore.-: in turn 
would serve as a souree of infection to others, for as previously stated 
the insects usually die attached to the basal parts of the leaves, the 
favourite hiding place for the insects in the day time. If a systematic 
campaign of this kind were started just after crop time on an estate 
there is no doubt in the writer’s mind bub that the froghoppers could be 
kept , under control.” 

Boeee’s traplight method ought to yield very good results in fields 
where the froghopper has already become eommoii, exposure of cultures, 
methccl B, would be advisable at any time, and should also work suc- 
cessfully when the ins'-cts have not yet become too abundant. 

Ill reccnnnending the traplight method, I suggest an alteration in 
the proeedure which shciild at once simplify and cheapen it. Instead of 
catching the froghoppers, inocnlatiug them and setting them free next 
morning, I would recommend that the traplight be placed in a tray 
containing cultures on large pieces of potato. A small roof should cover 
the lamp and tray, to prevent the cultures being spoilt by rain. Such 
cultures, on half pieces of potatoes, if 'reaEonablV' carefully treated, , should' 
remain in good condition for tat least one month. . The. .froghoppers- 
W’ould infect themselves by settling on or touching the cultures in passing; 
to the lamp. There is really no. reason for handling them ..at all. . . 




43 


SUGAE. — Covtimml. 


The Cultivation of the Fungus. 

The A 2 :ipaTai‘U 8 : 

For the cultivation of the Froghopper fungus on a large scale the fol- 
lowing apparatus is necessary : — 

(1.) A steam-steriliser. 

(2.) Culture-dishes. 

(3.) A platinum wire with glass-handle for inoculating. 

(4.) A supply of test-tubes and cotton wool. 

A pure culture of the froghopper-fungus is also required as a stock 
from which to inoculate the required cultures. This can be obtained on 
application to the Director of the Department of Agriculture, with whom 
I am depositing a supply. 

The steam- steriliser can be built from the plans given on figure A. 
It can be described as a cylinder of tin, with a perforated false bottom 4 
inches from the bottom, and stands on B legs. A funnel at the side 
serves as gauge for the water-level and to fill the boiler. The lid is 
conical, with an aperture to pass a thermometer through, or for the steam 
to escape. The steriliser can be constructed of strong tin, its sides and 
lid should be covered with a sheet of asbestos or some similar substance to 
conserve the heat, the bottom alone being exposed. A primus ” stove 
serves to heat the apparatus. 

The whole apparatus can he built for a few dollars. The cylinder can 
be made up out of old oil-drums, the funnel and’ lid of pitch-oil tins. The 
whole steriliser can he readily constructed in a factory workshop. 

The culture dishes require to have as big and fiat a surface as possible. 
They can be made of tin (pitch-oil tins can be utilised in their inaiiufac- 
ture). The dishes are circular and are used in pairs, one of the pair being 
about 1 inch less in diameter than the other, the smaller having sides 2 
inches high, the sides of the larger one being only 1 inch high. For use 
in the apparatus whose dimensions are given in the figure, the larger dish 
should not measure more than 12 inches in diameter, the smaller one being 
correspondingly smaller. It will be necessary to have a large number of 
pairs of dishes made. About 10 can be sterilised in the apparatus at 
one time. 
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A more satisfactory culture-disli can be made out of a tin pudding 
dish. These dishes are sold at a very cheap rate in the larger shops at 
Port-of-Spain. They have the advantage, being stamped out of one piece 
of tin, of having no joins where dirt can collect. They are made in various 
sizes, I use some whose top diameter is 8 inches, and whose bottom 
diameter is 7 inches, they are about 2 inches deep. Around the edge of 
the top of the dish is a horizontal flange I of an inch wide. As lid I 
use glass circles, cut to the exact diameter of the outer measurement 
of the flange, (for dishes 8 inches in diameter the diameter of the glass 
circle is also 8 inches). 

The lid is fixed and held firm to the dish by two layers of brown 
paper which are tied tight by means of a string passed round the under 
surface of the flange. 

There is absolutely no difficulty in getting these dishes sterile or of 
obtaining pure cultures in them.- 

The inoc’ulat'mg needle consists of a thin platinum wire about 3 
inches long fitted in a glass-rod a few inches long. 

Preparing- culture media. 

Culture media wall have to be prepared for two purposes : to beep up a 
stock culture and to grow cultures on a large scale. 

The stock cultures are best grown on slices of potato in test-tubes. 
Test-tubes 6 inches by f inch are to be recommended for this purpose. 

In preparing potato-tubes I always first ram a wad of cotton-wool 
into the bottom of the tube. This w^ad serves as a reservoir for mois- 
tiire. The tube is then filled with water and allowed to stand for a few 
minutes, until the cotton- wool has absorbed all the water it can, then it is 
inverted and the surplus water is drained out. Wedges of potato about 2 
or 3 inches long, by -J inch broad are cut, so as to be about i inch thick at 
the bottom and quite thin at the top. These are allowed to soak in cold 
water for half an hour, and are then inserted in the tubes, with their thick 
end down towards the cotton-w^ool. Soaking the potato before placing in 
the tube is necessary to prevent discoloration after sterilising. The tubes 
are now ready to be plugged. The plugs are made of absorbent cotton- 
wool, and should enter the tube for 1 to IJ- inches, a fair-sized wad should 
project from the tube to enable the operator to remove and replace the wad 
when inoculating the tube or when it is required to remove spores from the 
culture. The -wads are best made by tearing off pieces of cotton-wool, and 
ramming them into the neck of the tube with a glass rod, the thin end of 
a penholder or some similar instrument. The w^ad should fit tightly, and 
should be made in such a manner that it does not expand unduly on 
extraction. When a batch of tubes has been prepared as described, they 
are ready for sterilising. This is done in the steam-steriliser. Having 
seen that there is sufficient w^ater in the boiler, the stove is lit and placed 
under the apparatus. The tubes can be placed in a wire-basket or small 
tin (I use an empty cigarette-tin), and stood on the false bottom of the 
steriliser. I find it a good plan to wn*ap up the whole batch of tubes in 
brown paper, this prevents the plugs from becoming too damp when steri- 
lising. Having placed the lid on the apparatus, one leaves the tubes in it 
for a whole hour after the water in the boiler has commenced to boil and has 
filled the steriliser with steam. They are then removed from the steriliser, 
taken out of the brown paper WTapper and allow^ed to stand in the room for 
twelve to tw'enty-four hours, when the sterihsing is repeated a second time, 
for a wiiole hour. After another period of 12 to 24 hours after the second 
sterilisation they must be sterilised for the third time again far one hour. 
After cooling they are ready for use. I have occasionally found 24 hours 
at the temperature of my laboratory too long a period to w'ait between 
first and second sterilisations. Sterilising at intervals of 8 hours and 12 
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iionrs lias been quite satisfactory. The object of sterilising three times at 
short intervals is to make certain, of killing off all the germs in the media. 
The first steaming kills off' all bacteria and fungi, but not their spores. 
Leaving the culture media to rest for 12 to 24 hours gives the spores a 
chance to germinate, they are then readily killed by steaming. The third 
steaming kills all >spores that have been formed between the 1st and 2nd 
steaming and have germinated, and all such which may have remained 
dormant from the beginning and have germinated since the second steam- 
ing. Three steamings are nsually quite sufficient, but not always so. 
Most spores of bacteria and the spores of many fungi are much more 
resistant to heat than the bacteria or fungi to which they belong. 

The cultures for exposing in the field are best grown on rice. Cover 
the bottom of the smaller of the two dishes of each pair to about | of its 
surface wnthrice that has been well washed previously. Pour in sufficient 
water just to cover the rice. Tie a stinng twice round the dishes after pntting 
on the lid so as to have a handle to lift the dishes into and out of the steriliser. 

In using “ pudding tins ” one fills the bottom of the tin with rice in a 
similar manner, before fastening down the glass lid. 

Sterilise 3 times for one hour at 12 to 24 hours interval, the rice is then 
ready to use. The desideratum is to get the rice boiled with each grain 
quite firm and separate, and to get the bottom of the pan covered by an 
even layer of rice. Too wet a medium is to be preferred to too 
dry, as the fungus requires a rather moist medium to grow on._ If 
preferred the rice might be first boiled, then^ placed in a single 
layer in the pan, and then sterilised. The dishes should not be 
opened between the sterilisations, and afterw’ards only when inoculating or 
when examining the stage of growffh, and then only with great care. It 
will be found necessary to stand the dishes in some place wdiere ants can- 
not get at them, for instance on a tin standing in a plate of kerosene. 
Should a single ant succeed in entering a dish, the whole of the sterilising 
would have to be repeated. 

Inoculating the cultuee media. 

After sterilising 3 times, the culture media in the test-tubes and in the 
flat dishes contain no living organisms, and will remain in the same state 
until germs are introduced from outside. The object in view in inocula- 
ting is to introduce spores of the fungus we want to cultivate, and at the 
same time to prevent any other germs from enteiung. 

In making an inoculation of a test-tube one proceeds as follows. First 
sterilise the platinum wire and its glass holder for the distance time it will 
have to enter the test-tube and a little beyond. This is done by drawing 
the wire and rod slowly through the flame of a spirit lamp (or Bunsen 
burner where available). The wire should become red-hot, and the heated 
poition of the rod too hot to hold. After heating the wire should not be 
allowed to touch anything and should not be touched or laid down until 
after use. Open the test-tube containing the pure culture it is desired to 
propagate withdrawing the plug with a screwing motion. Be caref ul not to 
touch the portion of the plug which has to re-enter the tube. It will be 
found a good plan to grip the tube vvith the left hand, and the^ plug with 
the back of the middle and 4th fingers of the right, hand. The plug is 
retained in that position until the next operations are coinpleted. how 
heat the mouth of the tube by turning rapidly in the flame. Withdraw the 
tube from the flame, enter the platinum wire without it touching the tube, 
and just touch the culture with the tip of the wdre. AVithdiuw the wire, 
heat the mouth of the tube again and return the plug. In the meanwhile 
the wire must not he allowed to come in contact wdth anything. Pick up 
the tube to be inoculated, remove the plug and heat the mouth as was done 
with the original culture tube, enter the wire and draw it lightly along one 
of the surfaces of the potato. Heat the mouth of the tube and re-insert 
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the plug. All the operations should be done as quickly as possible, away 
from draft of any kind. A label with date should then be stuck on the 
tube about 1 inch from its mouth. Finally draw the wire again through 
the flame to remove and kill any spores remaining on it. 

The inner-surface of the plugs must on no account he allowed to touch 
anything w'Mlst inoculating. Should this however have happened by acci- 
^deiit pass the plug through the flame to singe its inner end. Should 
anything have toiiched the needle during the operations, preceding the 
actual iiiociilation of the new tube it is best to begin again quite from the 
beginning. 

Id inoculating the large cultures commence by sterilising the platinum 
wire in the flame aiicl open the original culture tube in the same way. The 
needle should however this time be pushed into the green spore mass of the 
culture in order to charge it with a- somewhat greater quantity of spores 
than is necessary for the test tube culture. It is however not necessary 
to be able to see airy spores on the wire. Having withdrawn the wire 
and re-stoppered the tube as before, lift the lid of one of the pairs 
of dishes with the left hand until one edge is a'bout 2 inches above 
the edge of the bottom tray, without how^ever displacing the lid in a 
horizontal direction. Holding the glass-rod of the platinum wire between 
thumb and middle-finger, enter the wire between the two dishes and 
then tap the glass rod gently once or twice with the fore-finger, in order 
to scatter the spores into the dish, then withdraw the wire and close the 
dish. 

In inoculating “pudding tins” first untie the string, lift up the 
margin of brown jjaper around about half the circumference of the lid, 
then lift the glass lid by pressing the glass laterally with one finger — do 
not insert the finger under the glass, or else you may infect the culture 
medium with wiki germs — it will not be necessary to lift more than half 
an inch ; insert the inoculating needle and shake off the spores by tapping 
the handle of the needle; withdraw^ the needle; replace the paper margin 
and tie down; a hole can be cut out of the paper covering the glass to 
admit light to the culture and to facilitate observation. 

Having first labelled it, leave the dish now untouched in a place 
where the ants cannot get at it. In a week’s time it will be early 
enough to inspect how the growiih is progressing, and to assure one’s self 
that the culture is pure and has not been contaminated by wild germs 
during any part of the operations. The culture should be ready for use 
ill 14 days’ time; left longer the spores often germinate spontaneously. 

In inoculating, the mistake invariably made by beginners is taking too 
great quantities up with the platinum needle. To start a culture in a test- 
tube a single spore is quite sufficient. By just touching the culture very 
lightly with the wire, several scores of spores will be removed ; likewise in , 
inaldng the inoeulation of the large culture dishes, it is not necessary to 
remove a visible quantity of spores; by boring the wire into the coating of 
spores of the original culture and withdrawing, a quantity of spores suffi- 
cient for the needs of the dish 'will certainly be removed. 

The cultures can be sent into the field in the dishes they were grown 
in. A single grain of moulded rice is to be placed in the angles of the top- 
most leaves of the canes. It is not necessary, although it is desirable, to 
place one grain on each cane. 

lloREE (1910 Z>) gives the following indications of his method of growing 
the fungus on a large scale. 

^ “ In order to get spores in sufficiently large quantities for practical 
field inoculation some methods other than those in everyday laboratory 
practice must be used for growing the fungus. The writer has designed 
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what may be called a culture cabinet in which the fungus has been growui 
in quantity with almost no impurities. This cabinet may be considered as 
the unit and an indefinite number may be arranged in series. The cabinet 
is nothing more or less than a cupboard 6 feet high, 2 feet deep and B feet 
wide, the top, bottom, two sides and the back made of galvanized iron and 
the joints soldered. The front is a tight fitting door wuth two glass xmnes 
for the admission of light. Eleven galvanized iron shelves are arranged 
horizontally inside the cabinet at intervals of 6 inches and supported by 
brackets soldered to the side walls. Sets of two holes each, about half an 
inch in diameter, are punched through the back of the cabinet inidwuay 
between the top and the first shelf and each succeeding pair of sheh^es. 
These holes are jplugged with cotton. The medium used for growing the 
fungus is boiled rice. The rice should be thoroughly washed and then put 
into boiling water and cooked for not more than ten minutes. It must 
not be pasty. This cooking sterilizes the rice and can be done in a large 
open pan or kettle. As soon as cooked, the rice should be dipped from the 
avater wdth a perforated ladle or strainer and quickly spread in a thin even 
layer on all the shelves and bottom of the cabinet. The door is then 
closed. The heat from the rice in a way sterilizes the whole cabinet. 
After about two hours, or when the rice has cooled down enough, the 
inoculation may be made. Spores from one or two pure tube cultures are 
mixed with an ounce of flour, which has been sterilized in a dry oven, and 
placed in a clean insect gun or bellows such as is used for blowing 
pyrethrnm powder into cracks and crevices. The cotton plugs are removed 
from the holes in the back of the cabinet, the end of the bellow^s tube 
inserted and the mixture of spores and flour blown into the cabinet through 
each hole in turn. The cotton plugs are then replaced. The spores 
germinate guickly in the rice and being present in such large quantities 
thousands of colonies start all over the surface. Within a few days the 
whole medium is covered with a dense mycelium. Spore formation soon 
begins and at the end of three or four weeks the maximum number of 
spores have been produced. A few- colonies of Sterig matocyBtis or of 
Aspergillus may come up here and there on the shelves but they do 
no particular harm and cannot gain a foothold, on account of the 
predominance of Meiarrhisium.'' 

The objection to this method is that the media are not sufficiently 
sterile ; rice cooked and spread out on the trays in the manner described, 
would, if left to itself, soon be covered by “ wild” moulds and bacteria. 
Inoculating by means of spores mixed with flour is again introducing spores 
of other species of mould, unless the flour is previously sufficiently sterilised, 
and it would be impossible to sterilise the powder gun sufficieiitly. 
These objections would be removed if some method could be found to 
sterilise the whole cabinet after filling the trays with rice; for instance 
by leading running steam from a steam pipe through the cabinet, letting 
it enter at the bottom and escape through a ventilator at the top or 
by fitting a boiler at the base of the cabinet, and inoculating by introclue- 
ing spores on a sterilised wire through the plug-holes. Worked in this 
way, the cabinet would probably be convenient and should give good results. 

A steam steriliser arid the necessary dishes, or the required number of 
Roi;er cabinets, ought to be able to be made in any factory workshop 
for a few pounds. The cost of manipulation cannot be estimated before 
a trial on a larger scale than has yet been attempted has been made. 
Steiiiisiiig can be left to a specially trained coolie, working under super- 
vision. Inoculating should be done by some responsible person. The 
material used for culture media will cost very little, one pound of rice 
should be sufficient to supply a, grain for nearly every cane in aft acre, 
one pound of potatoes to -supply a trap-light with the necessary inlec- 
:ting .material. ■ - 
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Bkd Protection. 

It lias been urged by Collens (1908) and Urich (1909) that the pro- 
tection of wikhbirds, lizards and toads should be of use. 

iPliere is no doubt, that the sugar area has been seriously depleted 
of its bird life. The mongoose has been responsible for a great part of 
damage, and although the CTOvernment is offering a reward of $0.60 for 
each female and a less sum for the males, these animals are still far too 
comiiioii. At Caroni the estate pays a further sum of $0.24 for every 
iiiongoose killed within its boundaries. 

It would be well worth while encouraging birds to breed on the 
sugar estates. At the present time on almost any estate there are miles 
and miles of land almost without trees or entirely without trees. As a 
natural consequence nesting-places have become very rare, and the birds 
have disappeared. It would go a long way to restocking the sugar area 
with useful birds, if bird-sanctuaries were erected at intervals of say 
one mile. The sanctuaries might consist of thickets covering perhaps 
one, perhaps half or less of an acre. They should be properly fenced, 
or otherwise protected from invasion by children or people w'ho might 
disturb the birds or destroy their eggs and nests. If useful timber trees 
were grown, they would become a source of revenue later on. The 
bamboo thicketsAlo not appear to be suitable for the requirements of 
birds, and are probably cut down too frequently. 
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The Green Muscardine of | Froghoppers. 


James Birch Borer, Mycologist, Board of Agriculture. 


Introduction, 

Although blight has been known as a specific disease in Trinidad cane 
fields for the past 30 years or more and many planters have always main-> 
Gained that the froghopper (Tomaspia postica^ was responsible for the 
V teiable, there has been much doubt expressed as to its cause by those who 
/ mvestigat^d the outbreaks until within the last year, the uneertaihty 

that has existed being well summed up in the following concluding words of 
the report of the Chairman of the Committee which w^as appointed by the 
Agricultural Society in the latter part of 1908 to collect evidence from cane 
planters as to the cause of blight, “ the primary cause in my opinion being 
root fungus or boring insects, of unfavourable soil and climatic conditions, 
or a combination of these, leading to the formation of different kinds of 
fungi known to attack canes.’* 

However, from studies which have been .made both in the field and in 
the laboratory during the past year there seems now to be but little doubt 
that the frcghopper is the cause of blight, and the question of getting rid 
.of blight, has resolved itself into the question of destroying the froghopTOer,. 
or at least reducing its numbers to a negligible quantity. 

Naturally the problem is an entomological one and both Mr. TJrich,. 
Entomologist of the Board of Agriculture, and Dr. Gough, who has been 
sent out by the proprietors, are investigating the disease from that point of 
view and doubtless they will publish full reports in due time. From the 
mycological standpoint the only interest in the disease is to ascertain 
whether or not plants which are attacked by fungus diseases are more 
subject to the attack of the froghopper, and whether the insect can be 
controlled by wholesale inoculation with spores of the fungus wdiieh causes 
green muscardine, a disease to which the froghopper is very susceptible. 

* The Bitnai>€rs refer to the Bibliography which will bejoimd at the. end of this. 

naper. . 
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RELATION OF BLIGHT TO ROOT-DISEASE, LEAF-SPOT AND EED-EOT. 

The root-disease of sugar caue was first carefully studied in Java by 
Wakker^, and the cause determined to be Marasmius saccharU a small 
mushroom, the mycelium of which lives on old cane trash, spreads through 
the soil and at times attacks and destroys the young cane roots, so that 
the plants remain stunted and the leaves gradually shrivel up. The 
disease in the West Indies was investigated by Ho\wcF^, who ascribed 
the trouble to the same fungus. Stockdale^®, from his studies concluded 
that more than one sjiecies of Marasmius was responsible for the West 
Indian disease. In Hawaii, both Lewton-Brain^^ and Cobb^® have re- 
ported on the root-disease. A variety of Marasmius sacchari was described 
by' the former as the cause, but Cobb found that most of the harm was 
done by I thy phallus coralloides^ one of the stink horn fungi. According to 
Fulton^® most of the trouble in Louisiana is due to a fungus which in aU 
probabilities is Marasmius plicatus, a species originally described by 
Wakker from canes in Java. In a preliminary report on the cane blight in 
Trinidad, Barrett^® stated that he believed Marasmius saccJiaj^i to he the 
cause of 90% of the injury. Oollens®^ ascribed the matting together of the 
cane sheaths, a eharact eristic of root-disease, to the same fungus, hut in 
his scheme^^ for the treatment of plant diseases gives Marasmius semistm 
as the cause of the root-disease here. 

The writer has pure cultures of at least two different basidiomycetous 
fungi which have been isolated from diseased cane roots. These fungi have 
not fruited in culture as yet, and none of the small mushrooms from the 
base of the stools have been sent away for identification. They are 
undoubtedly species of Marasmius however. 

In stools affected by root fungus the basal parts of the leaf sheaths 
are matted together by a dense white mycelial growth. The young roots 
are blackened and infected wnth fungus. The disease which is known as 
blight is quite distinct and different from the root-disease in many ■ways. 
The root-disease as a rule is never serious on plant canes ; it is primarily a 
disease of ratoon crops, while the blight may be as severe on plant canes 
as on ratoons. The blight makes its appearance after the rainy season is 
well advanced, and when there is abundant moisture in the soil, while the 
effects of the root-disease are most noticeable in periods of drought or just 
after the rains have begun. The root-disease as far as the writer has 
observed rarely^ attacks a whole cane field equally, certain stools being much 
more badly affected than others, while the blight seems to spread evenly 
over the whole field. Finally if the root-disease is severe enough in a field 
to cause the leaves to wi+her, the mycelium of the fungus is very evident 
at the base of the stools as a dense mouldy growth cementing the leaf 
sheaths together and spreading in the soil in fine white thread-like strands : 
wliile in many of the badly blighted cane fields which the writer has visited, 
the root fungus has been found only in small quantities. These facts would 
seem to preclude the idea that the root-disease is in any way the cause of 
blight or even a predisposing factor. Moreover, fields of second and third 
ratoons, rich iia root fungus, are frequently found which show no signs of 
blight. There is no question of doubt that the root-disease does cause a 
considerable amount of damage in cane fields, but the blight as it occurs 
in Trinidad must be regarded as a distinct disease. 

The leaf-spot is another fungus disease quite common in cane fields, 
but it is easily distinguishable from blight, for as the name suggests, the 
leaves become distinctly spotted before they wither and dry up. 

The only other fnagus disease which might be confused with blight is 
the so-called red-rot. The general appearance of plants affected with thi& 
disease suggests blight but when the canes are split open there is generally 
a red discoloration in the basal tissues of the stem. 
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Although the blight mc\y be complicated by the presence of some of 
these fungus diseases, yet the fact that it may be found in typical form 
apart from them, shows conclusively that it is a distinct disease. As the 
froghopper is always associated with blight, and its attack on the plant 
would give, from a "physiological standpoint, the exact symptoms of blight, 
it seems reasonable to suppose that this insect is the cause. 

The writer^'"" in his annual report for 1909 and 1910 mentioned that a 
fungus had been found on dead froghoppers and that experiments would 
be made to see whether or not it could be used as a means of control. The 
remaining portion of this paper gives the history of this fungus, results 
which have been obtained from its use in the field, and the possibilities of 
its nsefiilness from a practical standpoint. 

HISTORY OF THE FUNGUS IN TIUNIDAD. 

So far as the writer knows, Hart® in 1890 was the first to observe that 
the adult froghoppers in Trinidad cane fields were attacked at times by a 
fungus, which he considered one of their natural enemies. The next 
mention of this fungus was in 1906 by Urieh^^ who stated that on Orange 
Orove Estate a large percentage of the insects was being killed by a fungus, 
and in this way the brunt of the attack of blight seemed to have been 
checked. Later in the same year Hart^^ again mentioned the fungus and 
stated that it undoubtedly hastened the disappearance of the froghoppers. 

Two years later Collensi'^ found that froghopper nymphs confined in 
a breeding chamber together with perfect insects covered with the fungus 
became infected and died before reaching maturity, and later became 
covered with spores. 

The writer^® found the fungus in abundance during the past twm rainy 
seasons especially in the months of August and September and began 
cultivating it artificially early in 1910, and published a brief report a few 
months ago. 

The fungus is well distributed over the Island and is always found in 
any cane piece in which froghoppers abound, at times two or three dead 
insects may be found on the same cane plant, or even on the same leaf. 
The adult insects killed by the fungus do not fall to the ground but are 
found attached to the basal portion of the upper leaves. 

IDENTITY OF THE FUNGUS. 

As the writer-® has previously stated a great deal of confusion has 
existed here as to the identity of this fungus. Hart^^and Collens^’’' con- 
sidered that it belonged to the Entomophthoraceje, while the material sent 
to the United States Department of Agriculture was determined as Oosj)ora 
destructor or Bemdcilliimi anisoplicB,^ '^ and that sent to Kew as Sej^tocylm- 
drium suspect itm, a new species.^ * 

A cursory examination of the fungus shows that it is neither an 
Entomophthora nor a Septocylindrium. Specimens and cultures were 
sent by the writer to Dr. Boland Thaxter of Harvard University who 
determined the fungus as MetarrMzmm anisoplim Sorokin. BntomojMora 
anisoplice Metschnikoff, Isaria destructor MetschnikoftV Oospora destructor 
(Metschni.) Delacroix, and Penicillium anisoplim (Metsehni.) Vuillemin 
are all synonyms. The fungus is of wide distribution and attacks a variety 
of insects of different ordem and in different stages of development. A 
number of papers dealing with the fungus have appeared from time to time 
since 1878 in the inycological journals of Bussia and Eranee. 

Metschnikoff'' w^as the first to discover this fungus on the larvae of 
Aniso'plia the cockchaler of wheat in Bussia. 
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He gave it the EntomopMhora anisopUce aiicl called the disease 
which it produced la ^misdarAine verte. In the same year Sorokin^ studied 
the fungus and concluded that it was not aii Entomophthora and gave it 
the new name of Metdrrlvizimn anisopUce, A little later Metschnikoff 
again studied the fungus and concluded that it belonged to the genus Isaria 
and gave it still another name, I. destructor. The same fungus was found 
in France in 1S93 on silk worms and specimens were examined by Delacroix'^ 
who concluded that it belonged to the .genus Oospora and so called it 0. 
destructor^ Penicillium anisopUce^ still another name, was given to the 
fungus by Vuillemin. i ^ 

A variety of the fungus which attacks the lai-vse of Agriotis has been 
described from the United States by Pettit.^ 

From the above brief history it will be seen that though the fungus has 
been known and studied for a long time its systematic position is quite 
uncertain, and will probably remain so until some other type of spore for- 
mation is found. For some time past the writer has been studying the 
fungus and growing it under varying conditions to see if a perfect form of 
spore production could not be obtained but so far these efforts have been in 
vain. It seems quite certain that the fungus is not an Oospora ora Peni- 
cillinm, and probably not an Isaria, though in some culture media it takes 
on a more or less tree-like growth, characteristic of that genus. As it 
cannot be left in the genus Entomophthora, where it was first placed, 
perhaps it would be better to call it Metarrhizium anisopliw (Mitsehni.) 
kSoroldn, and consider it the type of that genus, which was created espiecially 
for this fungus and its characteristics are not those of any other described 
genus, 

CULTURES OF THE FUNGUS. 

Soon after discovering the fungus in 187S Metsclmikoff made pure 
cultures on beer mash gelatine and since that time it has been grown by a 
iiinnber of mycologists on a great variety of culture media. 

The writer has experienced no difficulty iii getting pure cultures by the 
ordinary poured plate method using potato agar as a medium. The fungus 
has been grown on various media, such as sweet and white potato cylinders, 
rice, beans, potato agar, horse dung agar, etc. It grows well on all of these 
but makes the most luxurious growth on starchy substrata such as white 
potato cylinders and rice. When sown in potato agar the spores germi- 
nate in four to six hours, generally with one, but at times two, germ tubes 
near the ends. (Plate I, fig. 3 ; 7 and 8.1 The hyphae soon branch and 
become septate. Within a week spore formation begins and continues for 
a long time, the mycelium spreading over the surface of the media and at 
times growing up the sides of the tubes or flasks. The .sporophores are 
grouped together forming short stalks and the spores are cut off from the 
ends of the liyplne in long chains which adhere together in cylindrical, cube 
like, or at times slightly fan shaped, masses, f Plate I, fig. 3 ; I.) The 
individual sporophores are simple, branched slightly, or even in a verticil- 
1 ate fashion, at times, resembling those of Penicilliuin. (Plate I, fig. 3 ; 
3, 4 and 5.) 

The prismatic masses of spores adhering together in fascicles are 
often 2 or 3 mm. in length and are olive green in colour. The individual 
spores are cylindrical, rounded, at the ends and measure 6-9 x 2-3 mikrons. 
(Plate I, fig. 3; 6.) Spores are formed much more quickly in cultures 
which are kept in the light than in those kept in the dark. The mycelium 
at times assumes a yellowish colour especially on sweet potato cylinders. 

On insects the fungus has much the same appearance as in cultures. 
It attacks not only the adults but the nymphs as well. Spores which fall 
in the spittle surrounding the latter germinate there and the hyph® soon 
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penetrate tlie soft bod^^ On the perfect insects the necessary moisture 
for spore germination is furnished by rain or dew. When once within the 
insect the mycelium grows very rapidly and fills up the whole body cavity, 
thus killing the host. As soon as the insect is dead tlie mycelium comes 
to the outside in small white tufts through the thin spaces between the 
body segments. iHate T, figs. 1 and 2.) These mycelial masses soon 
become confluent, spore formation begins, and eventually the whole insect 
is covered with a green powder. The attacked insects do not fall to the 
ground, but as a rule are fastened to the basal parts of the cane leaves by 
the mycelium of the fungus. (Plate I, flg. 1.) This is undoubtedly of 
great advantage for the spread of the fungus as the spores can reach other 
insects by contact and by wnnd dispersal from such a vantage point much 
better than if the diseased insects fell to the ground, though Collens ^ ^ has 
expressed the adverse view. It is characteristic of a number of entonio- 
genous fungi to force their host just before death to a high position and 
attach them there so that a good situation for spore distribution is obtained. 

THE USE OF THE FUNGUS AS MEANS OF INSECT CONTROL. 

In 1880 Metsclinikofi:’ ^ suggested the possibility of using the fungus 
as a means of combatting the cockchafer of wheat (Au is austria^o). 
He obtained quantities of spores for inoculation purposes from the rich 
mycelium which developed w'hen insects that had died from the green 
muscajrdine were buried in wet sand and kept there for a few weeks. 

Another of the early attempts to use the fungus economically curiously 
enough was for the destruction of Cleonm 2'^unciiventrifiy a cur culio which 
attacks sugar beets. In 1884 KrassilstsMiik and ^ made trials wdth the 
fungus and stated that by spreading the spores on the ground over 
infested areas, within ten to twelve days he found from o0% to 80% of 
insects infected. 

These early experiments, however, were not carried very far evidently 
on account of the difficulty of getting spores in sufficiently large quanti' 
ties, but the question of the possibility of using the fungus has been dis- 
cussed from time to time in recent years by a number of Russian scientists, 
among whom may be mentioned Viibouchewitch, Lindeinan and Iialitaeff, 
the last being a strong partisan in favour of the use of the fungus. As yet 
however sufficient trials have not been made. 

Puring the past four months the writer has carried on a number of 
inoculation experiments with the fungus on both adult and nymp)h frog- 
hoppers. The spores for these inoculations were obtained from pure 
cultures made in tubes and flasks on sterilized potato or rice. 

On August 4, 1910, fifty adult froghoppers were caught by hand and 
put into a cage about one foot high by one foot and a half square made of 
wire mosquito netting and placed over growing grass in a cane trace. 
Twenty cu. cm. of w-ater was poured into a tube containing a fruiting 
culture of the fungus. By shaking the tube vigorously the spores were 
wetted and became suspended in the water. This liquid was then sprayed 
through the netting of the cage containing the froghoppers with a small 
hand atomizer. The cage was removed on August 9, five days after the 
inoculation was made. I)uring this period the weather was very favourable 
for the growth of the fungus, as gentle , rains fell every day. The results 
of the inoculation were even better than had been hoped for. Not a single 
live insect was found, and though the ants had carried off many of the 
dead ones, nineteen were found ■ well covered with the iungus. There, can 
be scarcely any doubt that practically all of the insects died as a result of 
the inocuiatioE rather than from a natural infection, for at this time it was 
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di&cult to find diseased insects in the field in wMeli the expeiiineutal fi'og- 
noppers were eanght. Again the cage was placed over the same patch of 
•grass and new’ froglioppers introduced from time to time, but no more 
spores were applied. 

Many became infected, but owing to the fact that the ants carried 
them away as soon as dead, it w’as impossible to get any accurate record 
of percentage of deaths due to the fungus. At about the same time a large 
number of young nymphs surrounded by spittle were collected from cane 
roots and placed in moist chambers containing sections of cane which had 
been rooted in moist saw" dust. After a few hours, w"hen the nymphs had 
established themselves on the cane roots, spores of the fungus w'ere blowni 
from a pure culture into the moist chambers which w"ere kept in a dark 
place. Forty-eight hours after inoculation it could be seen that the fungus 
was taking effect, for some of the nymphs were no longer involved in spittle 
and could scarcely crawd about. By the sixth day 90 per cent, of the 
nymphs w"ere dead and the fungus was beginning to fruit on those which 
had died first. From one hundred inoculated nymphs only three adult 
-insects were obtained and one of these died soon after emerging, while 
from nymphs which w"ere not inoculated but ke];)t in dark moist chambers 
with cane roots, 90 per cent, perfect insects w"ere bred out. Similar experi- 
ments have been repeated a number of times. That the disease is very 
infectious is again sliowui by the fact that healthy froghoppers soon become 
diseased if they are collected in boxes in which diseased insects have been 
previously gathered. Mr. Urich has found it necessary at times to sterilize 
all his froghopper collecting boxes, in order to bring in healthy insects for 
breeding purposes. The fungus attacks not only the cane froghopper, but 
other species of Tomaspis as well. 

The only experiment in which the fungus has been used in the open 
field was briefly reported in a previous paper. ^ ^ About twm ounces of flour 
was poured into each of six flasks containing one month old cultures of the 
fungus. The flasks w"ere then shaken so that the spores became thoroughly 
mixed with the- flour. This mixture of flour and spores from the six flasks 
was dusted over one hundred cane plants in a field where froghoppers w"ere 
abundant. 

Despite the fact that immediately after the spores were scattered there 
was a yerj heavy downpour of rain wiiich must have w^aslied many of them 
.away, the effect of the inoculation could be seen after a w’eek’s time. 
Although insects attacked by the fungus were found on the surrounding 
canes fully 50 per cent, more dead ones were found in the inoculated area. 
These experiments leave no doubt that the fungus is capable of killing 
larger numbers of froghoppers. 

The problem yet to be solved is whether or not the fungus can be used 
on a larger scale mider ordinary estate conditions. 

CULTIVATIOK OF THB FUNOUS IJf UAEGE QUAlS’TITIES. 

In order to get spores in sufficiently larger quantities for practical field 
inoculation some methods other than those in everyday laboratory practice 
must be used for growing the fungus. The writer has desigtied what may 
be called a culture cabinet in which the fungus has been grow'ii in quantity 
with almost no impurities. This cabinet may be considered as the unit 
.and an indefinite number may be arranged in series. The cabinet is 
nothing more or less than a cupboard 6 feet high, 2 feet deep and B feet 
wide, the top, bottom, tw"o sides' and the back made of galvanized iron 
and the joints soldered. The front is a tight fitting door with two glass 
panes for the admission of light. Eleven galvanized iron slieives are 
arranged horizontally inside the cabinet at intervals of 6 inelies and sup- 
ported by brackets soldered to the side walls. Sets of two holes each, 
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about half an inch in diametei*, are punched throngb the back of the cabinet 
midway between the top and the first shelf and each succeeding pair of 
slieh-es. These holes are plugged with cotton. The inedinm used for 
glowing the fungus is boiled rice. The rice should be thorotighly washed 
and then piir» into boiling water and cooked for not more than ten minutes. 
Ill must not bepa^sty. This cooking sterilizes the rice and can be done in 
ohlnrge open pan or kettle. As soon as cooked, the rice should be dipped 
from the water with a perforated ladle or strainer and quickly spread in a 
thin even layer on all the shelves and bottom of the cabinet. The door 
IS then closed. The heat from the rice in a ^vay sterilizes the whole cabinet. 
After about two hours, or when the liee has cooled down enough, the 
inoculation may be made. Spores from one or t^vo pure tube cultures are 
mixed with an ounce of tiour, which has been sterilized in a dry oven, and 
placed in a clean insect gun or bellow.s such as is used for blowing 
pyrethnim powder into cracks and crevices. The cotton plugs are removed 
from the holes in the back of the cabinet, the end of the bellows tube 
inserted and the mixture of spores and flour blown into the cabinet through 
each hole in turn. The cotton plugs are then replaced. The spores germinate 
quickly in the rice and being present in such large quantities thousands 
of colonies start all over the surface, ^Vitliiii a few days the whole medium 
is covered with a dense mycelium. Spoi*e formation soon begins and at the 
end of tliree or four n'eeks the maximum number of spores have been 
produced. A few' colonies of Sterigmatocystis or of Aspergillus inaycoine' 
up here and there on the shelves but they do no particular harm and cannot 
gain a’ foothc Id, cn account of the predominance of Metarrhizium. 

Perhaps the best method of eol]ecting the ripe spores has not yet been 
obtained. However ther' can be gathered fairly well by brushing them off 
or by the use of a vacuum cleaner or ordinary suction pump. Another 
method is to remove the shelves from the cabinet when the fungus is well 
fruited, let the medium dry and then shake the spores off through a fine 
sieve. 

DIFFEKEKT WAYS OF USIXG THE SPOEES. 

There are a number of different ways in which it is possible to use the 
spores in the field. The only method w’hich has been tried thus far is the 
dusting of the spores over the cane tops. This dusting could be easily done 
over large areas with a dusting machine such as is used for distributing 
various insecticides and fimgichles iu dry form. A machine of this kind 
would blow foith a cloud of spores wdiich would he carried over the fields by 
the wind and many w ould gradually settle down into the cane leaf axils, a 
favourite hidingplaee of the froghoppers, and thus be in a position to infect 
the insects. Then too as the eggs are laid in the leaves the young nymphs 
as they hatch and crawl down the stem to the ground might also become 
infected. 

Another method by which a green muscarcline epidemic might be 
brought about is by catching the insects at night with lights, as many as 
o,u00 have been caught with a .single lantern in a night, inoculating them 
and setting them free in the morning. A lai'ge percentage of these insects 
would ccntr&ct the disease and die within a few^ days. The fungus ww.uld 
begin to fruit on the dead bodies and the spores in turn w^ould serve as a 
source of infection to others, for as previously stated the insects usually 
<lie attached to the basal parts of the leaves, the favourite hiding place for 
the insects in the day time. If a systematic campaign of this kind were 
started just after crop time on an estate there is no doubt on the Writer’s 
mind but that the froghoppers could be kept under control. 

The most essential point in favour of the use of the fungus being suc- 
cessful is the fact that the froghoppers are more active during the rainy 
season, the time most favourable for the growth of fungus. 
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DESCRIPTION OF PLATE I* 

Figures 1 and 2. — Froglioppers which have died as a result of inociila- 
tkm. In Figure 1 four froglioppers are shown attached to the cane leaves, 
the low^er three are well covered with a powdery mass of green spores, 
in the upper one the white niycehum is just heginning to grow out through 
the thin places in the body wall of the insect. These dead insects were 
collected from the^ plants which had been dusted with spores. Figure B.— 
Microscopic characters of the froghopper fungus. 1. — The mycelium 
growing out between the segments of a froghopper and bearing a block of 
spores. 2, 3, 4 and 5. — Different types of spoi*ophores. 6. — Spores. 7.- — 
Spore just heginning to germinate, six hours in potato agar. 8. — germina- 
ting spores after ten hours. 

Figs. 1 and 2 magnified twice. Fig. 3 ; 1 x 125 : 2. 3, 4 and 5 x 400 : 6, 
7 and 8 x 725. 
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(Agricultural Society Paper No. 448). 


Identification of the Sugar Cane Froghopper. 

By F, W. Brich, Entomologist, Board of Agriculture. 

There has always heeii some doubt as to tlia identity of the Sugar 
Cane Froghopper. In his article in the Agricultural Record, Yol. If, 1890, 
p. 126, Mr. J. H. Flart, F.L.S., mentions that Mr. R. McLachlan, F.R.S., 
decided that this insect belonged to the family Cero^'pidcey but it could not 
yet be ascertained that the particular species was known or described. 
Subsequently the insect was referred to by Hart, Collens and Barrett as 
Tomaspis postim, Walker. Mr. Heidemann of the United States Depart- 
ment of Agriculture, to whom I referred a series of sugar cane froghoppers, 
determined them as two species, viz : Tomaspis postica^ \Yalk, and 
Toynaspjis postita var. Walk. Professor E. D. Ball, an authority on Cerco- 
pid®, was good enough to ofier me his help in connection with the identifi- 
cation of these insects and after examining a long series from Trinidad 
determined the sugar cane froghopper as Tomaspis varia Fabr. In hia 
letter the Professor mentions that the true T. was taken on sugar 

cane in Mexico, but that this species is quite clifterent to our sugar cane 
froghopper. The following is a list of the froghoppers recorded from 
Trinidad — fully illustrated descriptions will be published later. 

[1.)— Tomaspis varia, Fabr.— (Sugar Cane Froghopper), 

Tomaspis varia^ Fabr.—Mant. Ins. II., p. 274, 1787. 

Ent. System IY, p. 51, 1794. 

Syst. Ehyn p. 94, 1803. 

Stab Hemip. Fabr., p. 13, 1069. 

Dutrihution: Trinidad— (C^w, 2?ar^, Collens and Uncli.) Tobago — 
{Guppy). Food plants. Grasses of several species and sugar cane. Adults 
are sometimes observed feeding on palms. 

In colour the adults vary a great deal regardless of sexes. In some 
individuals yellow predominate a, giving the insects quite a light appearance 
and in others the yellow markings dwindle away to a few spots, leaving the 
dark -brown colour almost predominant — Length 7-9 mm. This Froghopper 
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is very common in Trinidad, being found on sugar as well as cacao estates 
all over the Island. 

(2.) — Tomaspis rubra, Linn, var sororm, Germ. — (Christmas Bush 
Froghopper). 

I)h8tfihut%on \ Trinidad — [Gtipinj,) Garacciolo siiid. TlricJi) . Demerara 
— (ikfoore). Food plant: Muimtoriwn Christmas bush. Not 

found on grass up to now. 

This is a handsome black and yellow species found commonly on 
cacao estates. Some individuals are black and orange — Length 10-11 mm. 

(3.) — Tomaspis PUBESCENS, Fabr. — [Black Froghopper). 

P'istrihuUon : Trinidad — (Giippij and Urich). Demerara— 'ikfoore) 

Food plants. Several species of grass growing in damp situations. 

This species is quite dark with a golden pubescence and on the whole 
an uncommon insect in Trinidad, occurring in numbers occasionally in 
certain localities. — Length 7-9 mm. It is generally found in company with 
the preceding species on cacao estates. Mr. Moore says that it is one of 
the commonest and most abundant froghoppers in Demerara, being found 
from the very sea coast to the far interior. 

(4.) — Tomaspis sp. near tristis, Fabr. — (Spotted Froghopper.) 

Bistrihution : Trinidad — 

This is the largest species of froghopper recorded from Trinidad up to 
now. Length 12-13 mm. It was found by Mr. Guppy at Chatham and is 
a handsome, large species, dark brown with orange spots running across 
the wings in two irregular bands. The immature stages are not known. 


The Palm Weevil as Sugar Oane Pest. 

By Lewis H. Gough, Ph. D. 

During- a visit to Ban Fernando and the J] aine Ste. Madeleine on 
November 1st, 1910, I was shown a field of cane plants at Union Hall 
Estate which was suffering from an attack by beetle-grubs. The damage 
done was considerable, quite 25 per cent, of the plants having been killed, 
and many more injured or checked in their growth, some of which however 
subsetpiently recovered. On examination the injured plants were found to 
he more or Ibbs hollowed out or tunnelled through by legless beetle grubs. 
In every case the tunnels were recognisable as minute perforations about 
of an inch in diameter at | to one inch from the upper, expo,sed, cut 
surface of the cane-plant ; as the surface itself was rough and weathered, 
the actual point of entry was not evident. The burrows were found to 
descend almost vertically into the body of the cane, widening considerably 
after the course of a couple of inches ; when passing the “eye,” the 
tunnel almost invariably turned towards it, and in passing quite close to 
the base of the shoot usually killed the young plant. Then the tunnel 
turned back into the body of the cane and assumed its largest dimensions 
in the internode behind the bud. The basal portion of the oane was often 
completely hollowed out, although the field had only been planted five 
weeks before examination. The grubs were not however all in the same 
stage of development, showing that the plants had been attacked on 
several successive occasions. I also found the same beetle larva in some 
-ratoon canes in a field close by. 

From the appearance of the grubs I inferred them to belong to the 
..Palm Weevil, 2-ia^warw-m L. and to be wliab is locally 

known as “ Grugru Worms.” As method of control I recommended 
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coatinsT the exposed cot surface of the plants with tar or some similar 
substance to prevent the weevils from laying their eggs in the soft tissues 
of the cane, or else planting the canes in such a manner that no portion 
of the plant is exposed. 

Grugru Worms are one of the oldest known parasites of the vSiigar 
Cane, and have been repeateclly observed in various other parts of the 
West Indies besides Trinidad. They were first recorded as Sugar Cane 
pests in 1S28 by the Kev. Lansdown Guilding. In 1847 they were 
observed by Sir Kobert Schomhurgh at Barbados, attacking recently planted 
cane-plants. In 1880 Miss Ormerod received specimens from Sugar Cane 
grown in British Guiana. In Trinidad it has been observed more than 
once as an enemy of cane cultivations. In 1900 Mr. Hart recorded a 
case in a cane in the Experimental Station, St. Clair, discovered by Mr- 
Collens. Since then it has been reported on by Mr. Urich in his annual 
report for the year ending 1910 and in his monthly reports to the Board 
of Agriculture" It does not seem to have been reobserved in Barbados 
during recent years, as no record of it can be found in the West Indian 
Bulletin, nor is it mentioned in that iournal in any of the lists of enemies 
of the Sugar Cane. 

Thk Eggs. 

The eggs are elongate, with rounded ends, usually somewhat curved,, 
white or cream-coloured objects ; they measure of an inch in diameter 
by about ftr of an inch long. A small mass of dark tissues, derived fronii 
the mother-beetle adheres to one end of the egg, and forms a plug to the- 
hole in which the egg is laid. 

When eane-plants are chosen by the Weevil to deposit her eggs in,, 
the beetle first bores a bole into the parenchymatous tissues of the 
cane with her ovipositor and lays an egg at the bottom of the hole. 
The beetle does not seem to be able to bore through the rind, but always 
attacks from the exposed, cut surface. When ratoons or older canes are 
attacked the eggs are probably deposited into the softer tissues at a spot, 
where the cane has been broken or cracked. In the same way, when 
depositing eggs in a palm-tree, wounds probably form the port of entry 
for the eggs. In the cane, the eggs are laid at a depth of about | of an 
inch. They are deposited singly, in a vertical or slightly diagonal position, 
each one in a separate hole, but more than one egg is freg[uently deposited 
in the same cane-plant, 

I have observed eggs to hatch in less than 48 hours. 

Mr. Urich in his report to the Board of Agriculture of Trinidad has 
asserted that the beetles only attack fermenting canes : this does not agree 
with results obtained experimentally ; the beetles have laid their eggs in 
my breeding-eages quite freely in recently cut pieces of cane, where there 
was no sourness and no fermentation was taking place. 

From information received, the softer kinds of cane appear to be most 
frequently attacked. Mi'. Robertson of Union Hall Estate reports to me that , 
damage was done in 1909 chiefly to cane B 625, and in 1910 to B 147 and 
:B347. " 

The Laeva, 

The Larvae are milky white or cream-coloured legless grubs with 
inahogany brown heads and horny yellow anal plates. They grow' to 
about 2| or 3 inches in lengtli. 

They pass through at least seven stages before pupating, the stages 
feeing fairly readily ident by the measurement of the greatest width 
of the head. 27 specimens were measured, and fell readily into seven 
groups. The iiiBasurements are given in millimeters on Table I. 
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TABLE I. 


Diameter of Head of 27 Larvse of the Palm Weevil. 


Stage I 
(juat 

b at riled). 

Wtage II ? 

Stage III? 

Stage IV? 
(fourth from 
last stage. 

Stage V ? 
antipenulti- 
mate stage. 

S bage VI ? 
(penulti- 
mate). 

Stage VII? 
(last stage. 

0*7 ram. 

2*5 mm. 

3*2 mm. 

5 2 mm. 

I)"5 rnm. 

7*8 mm. 

9*2 mm. 

0*7 „ 


3*2 „ 

5*2 ,, 

<5*5 „ 

7 ‘6 ,, 

9*2 „ 



3*2 


(j*5 „ 

7'4 „ 

9*0 ■„ 



3*[) „ 


()*4 „ 

7-3 „ 

9*0 „ 



3'(3 



7*3 ,, 




8-0 „ 



7*2 „ 




3*11 ,, 






There seems to be a hiatus between kStages I and II, and one between 
8tag;es III and IV which may perhtips be bridged by further stages, in 
■which case there would be nine stages instead of seven. 

Owing to the burrowing habits of the grubs it was impossible to 
obtain data to show the exact length of each stage, the total period 
however appears to be about three months, but probably varies according 
to temperature and food supply. 

The last stage has been very minutely described by W. F. H. 
Blandforcl (The Palm-Weevil in British Honduras, Keiu Bidletin, 1898), 

The grubs live singly in their tunnels, should two tunnels meet, one 
of the larvse is invariably kille|I and eaten by the other. Conseq^uently 
one more frequently finds several specimens of the younger stages in a 
cane plant, than more than a single one of the elder stages. They can 
tunnel very rapidly, a specimen Uvo clays old had penetrated two inches. 
A grub of the last stage can completely hollow out a piece of cane a foot 
and a half long in a week. In my breeding cage, the older larvjE would 
"leave the piece of cane they were feeding on, when they had finished all 
that was in it and enter another piece. The youngest grubs apparently 
bore downwards, the tunnel however turns upwards again as soon as the 
entire length of the plant has been bored. 

When they have reached their full growth they leave the cane-plant 
and build a cocoon of fibres in the ground. The long axis of the cocoon 
(and of the pupa) is directed in mosb cases vertically. 

The Pupa. 

The pjupa is clay-coloured, with darker brown colour on head and 
antemiffi, the tips of the rostrum, the margins of the thorax, tips of the 
legs and on the margins of the elytrae or wing sheaths. It measures 
about inches long. The pupal stage in my experience does not last 
long, about 2 to 4 weeks, though it may perhaps be gone through in less 
time or last longer according to circumstances. 

The Adults. 

The adults vary considerably in size, from about H inches to If inches 
being the usual limits. They are velvety black coloured beetles, with a 



62 


SU GAR. —Continued 



long rostrum. The males can be readily distinguished by having a dense 
pubescence on the upper surface of the rostrum, which is absent in the 
female. 


The legs are very strong, and possess a strong curved spine on the 
tibia. When burrowing into a cane, or other vegetable matter (decaying 
palm-trees, or banana stumps) in search of food, these spines are used to 
dig with, the slender tarsus being folded back over the tibia and kept out 
of the way. 

Some Palm-weevils I kept in captivity entirely hollowed out pieces of 
cane 1-| feet long in search of food. I have been able to keep them alive 
for two months. 

Copulation takes place frequently, and during the day. The beetles 
fly chiefly in the early morning and in the later part of the afternoon. 
The females continue laying for a long period, the average output of eggs 
being about five a day. 

It is a well known thing that the easiest way to obtain the beetles is 
by felhng a palm-tree ; the beetles are attracted by the fermenting juices 
and maybe found in numbers on the next few days on the cut down 
trunk and also to a less extent on the stump, eggs are then laid in the 
palm-trunk. There are however frequent observations to show, that 
palms are sometimes attacked when quite healthy. ■ A case of this nature 
was recently brought to my notice by Mr, Thornton of Tobago. He 
reports that he observed a hole in a five year old, perfectly healthy palm- 
tree.. Examination revealed the loresence of a grugru-worm. The tree 
was then cut down and split lengthwise, and was seen to be free from any 
disease, other than that caused by the burrowings of the beetle-grubs. 
Adults can also be collected on the stumps of bananas that have been cut 
down. 1 obtained all my experimental material by searching the places 
where cane-plants were being cut ; by raking up the short lengths of cane 
which form the refuse of cutting plants, one is almost always rewarded by 
finding beetles. Eggs can frequently be found in the short lengths of cane 
forming the litter of the cane-plant chopping places. 

Up to the present the Palm weevil does not seem to have -done much 
damage to cane cultivations in Trinidad except on Union Hall estate, 
the beetles are however frequent on all estates, and the damage done by 
them may perhaps have been only on a very small scale, or not been 
noticed. I am informed that they can be caught in large numbers around 
the mills and the unloaders during crop -time, 

Bembdies, 

The prevention of the attack of the Palm weevil on cane -plants is 
quite simple, if the remedy used is a suitable one, and its object is 
understood. 

In the first place it must be borne in mind, that Bordeaux mixture is 
of no use whatever against the palm-weevil. Bordeaux mixture is not an 
insecticide, and the amount of it that gets deposited on the ends of the 
cane plant is so small as to be practically harmless to animal organisms. 
Beetles in my cages, laid eggs in and fed on canes dipped in Bordeaux 
mixture quite impartially, not dipped canes being also available. The 
mixture had naturally uo effect whatever on the insects. As the eggs are 
laid after the plants have been placed in the ground there is no reason to 
hope that they should be drowned and killed by the immersion in the liquid 
before planting. 

Should we substitute some more po'^erful poison or insecticide for the 
Bordeaux mixture, and immerse the plants in it, for instance in an arsenical 
solution or mixture, the result would he equally negative. As I have 
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already stated, the eggs are laid deep into the softer tissues of the cane;/' 
a poisonous coating on the cut surface of the plant would not be able to 
injure the egg, nor to poison the young recently hatched grub, as that 
individual would never come in contact with the poison. 

As it is hopeless to expect to control the Palm weevil by poisoning 
its eggs or newly hatched grubs, the only method remaining is to prevent 
eggs being laid in the cane-plants, and various methods to effect this 
suggest themselves : for instance extirmination of the adults, coating the 
cut surface of the cane with a substance repellant to the beetle, or with a 
substance which would prevent the insertion of the eggs, and finally plant- 
ing in such a manner that the beetle cannot find the cut surface of the 
plant. 

The chances of success if an attempt is made to extirminate the 
adult beetle are not good, as it would be both too expensive and too un- 
certain. Various measures to bring about the extermination of adult 
beetles have however been suggested, and tried on coconiiij estates, 
where this method is the only one practicable. Felling palm-trees to 
attract adult beetles which are then captured and destroyed, and the 
destruction of the log later on when the larva3 have not yet reached 
maturity has been recommended (see Hart Bxilletin Miscellaneom Inform- 
ation^ 1905 p. 159), and practised. In 1900, Hart recommended wounding 
(drugru trees to attract the beetles away from the sugar-canes. [Bulletin 
Mucellam£' 0 %is Infornuition, 1900, p. 289.) 

Without the necessity of incurring the expense of felling palm trees 
which are not always handy, something can be done on Sugar Estates to 
reduce the numbers of the beetles. I have already referred to the at- 
traction for the beetles of the places where cane-plants are being prepared. 
The usual practice is to leave the trimmings to rot on the spot. I should 
certainly like to suggest that a little more attention might be given to the 
trimmings. Under the present circumstances they serve as a breeding 
place for various insects and fungi, which are being taught to acquire a taste 
for sugar cane, and to adapt themselves to it. Numbers of the beetle and of 
its eggs could easily be destroyed at but little cost if the litter was properly 
disposed of. (Would not the trimmings if sent through the chop-chop 
machine be acceptable as food for stock ?) 

Dipping the ends in a substance such as dilute Creosote, Lysol or 
Carbolic acid would keep the beetles away, by masking the sugary smell of 
the cane, for as long as the chemical used lasted, which would probably not 
be very long in wet weather. These chemicals would support the fungicidal 
action of the Bordeaux mixture, their action in the control of the Palm- 
weevil would not be tliat of an insecticide, but merely on account of their 
smell, which is more or less offensive to the beetle, or at any rate over- 
powers the attractions of the smell of the cane. 

Treating the cut ends of the plants with a substance, which will 
prevent the insertion of the eggs and whose action is of unlimited duration 
is more advisable ; such substances are tar, resin, asphalt, or compounds 
of one or other of them with grease, the addition of which should make 
the coating more elastiQ and more durable. The Board of Agriculture 
(England) in Leaflet No, 162 gives the receipt for a tree- wax which might 
he tried. It consists of equal parts of Burgundy pitch, kerosene wax and 
tallow. Barrett’s compound is also w'orth trial, it costs |0.80 a gallon- 

No mention can he made of the desirability of combining the use of 
Bordeaux mixture with the tarring of the ends of the plants without 
reference to a paper by Albert Howard in the West Indian Bulletin^ Vol. 
Ill, 1902, pp. 73-85, which is well worth reading. In this paper a series of 
experiments is discussed, in which the germinating power of a large 
number of cuttings is compared, which had been subjected to various 
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treatments, or been left untreated: The experiments were undertaken 
-with reference to the pine-apple disease [Thielaviopsis etliaceiiciis), and 
showed the great superiority in germinating powers of plants soaked in 
Bordeaux mixture, or such treated by having their ends tarred after beii'ig 
soaked in Bordeaux mixture, over untreated plants, and plants treated with 
various other solutions. On Table VII, p. 80, loc. cit., one finds that of 100 
plants treated with Bordeaux mixture and tar 96 per cent, germinated, 
■whilst only 44 per cent, of the 100 treated with Bordeaux mixture alone 
survived : this experiment was undertaken during dry weather, during wet 
weather the superiority of Bordeaux and tar over Bordeaux mixture alonf3 
■was not so remarkable. 

Howard gives as estimate as to the quantity of tar required to coat 
the ends of 6,000 cuttings one gallon, the price in Barbados 10 cents, here 
coal tar woiddhe 36 cents. From his calculations it would appear that the 
labour required for tarring is double that necessary for treating with 
Bordeaux mixture alone, and that B boys (2^ by calculation) would be able 
to tar 6,000 cuttings a day. The work could not be done as cheaply in 
Trinidad as wa.s then possible in Barbados. Howard reckoned 8 cents a 
.day for each bo}’, here it would be nearer 25 cents, making $0.75 for labour 
-f $iO.B6 for tar together $1.11 for five acres or $0.22 for one acre. 

Finally, it would be. possible to protect the plants from the attack of 
the Palm--weevil by planting flat with both ends covered by the soil, thcj 
•method having the additional advantage of not costing anything beyond 
the mere price of planting. Some plants were planted at Brechin Castle 
in this manner and gave satisfactory results. Planters here fear that the 
young plants would not be able to push their way through the heavy soil ; 
where the beetle does damage planting flat should at least he given a 
trial. The other objection to planting flat is, that supervision is not quite 
so^easy as planting slanting. 


Explanation of Plate. 


Rhynehophorus palmarum L. 


3, .2. Xaat segments of an old larva,, from above and from the side. 

3. Head of larva. 

4- Larva of last stage. 

5. Pupa- 

6. Egg, much magnified. 

,7. Section of cane plant, showing position of the eggs, and a young larva. 
B. Adult male. 

. 9. Kostrum bf male. 
ilO. Bostrum of female 
II. Cocoon- 

.12. : Larva of last stage. 


The plate has been drawn by Mr. P. L. Buppy. 


.February, ; 14tii, 1911. 


LEWIS H. GOUGH. 
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Sugar Cane Wax. 


We are indebted to Piofessor G. Barger, Professor of Cliemistry at the 
East London ColJege, for the following review of Mr. k. Wijnberg’s recent 
l)Ookin Dutcli on “ The Wax of the Bugar-cane, and the Possibility of its 
Technic^il Proclnction which has been presented to Kew by Professor 
Gs van Iterson, of Delft. 

The book under review is a dissertation from the newly founded 
botanical laboratory (Prof. G. van Iterson) of the Technical High School 
at Delft, and deals in an exhaustive manner with the possibility of com- 
mercially utiliismg the wax -coating of the sugarcane. In addition there 
is an account of the chemistry and biological significance of vegetable 
waxes in general. 

The botanical part of the investigation completely confirmed the 
results of De Bary’s investigations ; the origin and structure of the wax 
coating is illustrated by drawings of microscopical preparations. 

Chemically tlie wax of the sugar-cane was examined as long ago as 
1840 by Avequin (Arm. Chirn. Fhys., [ii] , vol. 75, p. 28), and an analysis 
of it wUkS made by the celebrated chemist Dumas. The material for this 
examination was obtained by carefully scraping the outside of the cane, a 
j)rocess which is of course not applicable on a large scale. The auiihor of 
the present treatise has therefore used another method, starting from the 
so-called “filter dirt,” a waste product of the Java sugar industry, When 
the cane is crushed, and subsequently extracted with hot water, nearly all 
the epidermal wax passes into the crude juice, where it remains suspended, 
until the juice is purified by the addition of lime and subsequent boiling, 
when the wax is carried down in the precipitate formed. Thus on filtration 
the wax is found in the so-called “filter dirt ” which remains in the filter 
press, and which may contain 10 per cent, or more of wax. 

By extracting fresh filter dirt with ligroine (light petroleum) a com- 
plicated mixture is obtained, consisting mostly of fats (glycerides of oleic 
and linolic acids), and about i)er cent, of wax. If the filter dirt has 
fermented for some time, the fats have disappeared and the ligroine 
extract consists mostly of the wax, which is more resistant to bacterial 
action. The wax rnay be separated from fats by crystallisation from 
ligroine, in which it is less soluble ; it then consists chiefly of myri6yl 
alcohol and a substance of the fonnula, OagH^gO. 

The crude cane wax, thus obtained, melts above 80° and is still dark 
coloured. • It may be bleached by means of chlorine, when it is, however, 
attacked to some extent). The colouring matter may also be removed by 
adding fuller’s earth* or a similar substance to the melted or dissolved wax, 
and allowing to settle. The product, refined by this mechanical process, 
closely resembles the valuable Garnauba wax, obtained from the Brazilian 
Pahn cm/brn. It would appear that the latter wax can be 

replaced ill most cases by cane wax, so that there ought to be a market 
for the latter article. The author advises sugar works to keep their filter 
dirt and let it ferment, with a view to ultimate extraction. The extraction 
•of the crude material is being started in Java, where, it is calculated, more 


* “ The Wax of the Sugar-cane, ami the Possibility of its Technical Production.’^ 
By A. Wijnberg, Amsteidam, 1909, pp, 198, with 2 figures and five plates. 
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than 4,000 tons of wax should annually be obtainable. At present, it is 
impossible to estimate th^ commercial value of cane wax with any degree 
of accuracy. Since it is much harder than beesw’-ax, and closely resembles 
Carnauba wax, it is thought that it might be almost as valuable _as the 
latter article, which is worth at least 1 Ifl, per lb. The author estimates 
the cost of producing refined cane wax on the large scale at 2d.-~dd. per lb. 

In the development of a chemical industry the utilisation of waste 
productsis often of great imp ovbance ; whether the wax of the sugar cane 
can be utilised tecliiiically remains to be seen, but in any case Mr. 
Wijnberg’B book is a most important contribution towards the solution of 
the problem. — Kew BuUetin, '^o, 9, 1910. 


Section II.-CACAO. 

The Oacao Thrips (neliothrijis ruhroeinctus, Giard) 

BY 

F. W. UmcH. 

WITH THREE PLATES. 


Introduction. 

This insect has always been present on Cacao estates in the 
West Indies, but it was not until 1898 that attention was called 
to the ■’ blight” it wais causing to Cacao pods in Grenadsi, by 
Mr, W. E. Broadway, Curator of the Botanic Gardens there. 
Specimens of the insects were forwarded to the British Museuiny 
and Mr. WaterhousB determined them as a species of Thrips. 
From specimens sent to iM. Giard nt Paris from Guadeloupe this 
ins&t was named riiifsopus ruhrocincia. In 1908 Mr. H. J. 
Franklin changed the generic name to Heliothrips and gave 
desciiptioBs of the male, female and larval stages. With regard 
to the economic status of Thrips, Mr. Broadway mentions in 
1898 that Thrips caused Cacao pods to becouie thDroughly dis- 
coloured as they approached maturity, the pods also developed an 
tinnatural hardness, although no change in the interior was noticed. 
In his annual report of 1900, Mr. Broadway again mentions Thrips 
and says: — “The Cslqvlo Tli rips first brought to notice by this 
station, in the year 189S spread to many estates throughout the year. 
Their attacking young and old leaves of the cacao tree was a new 
and more serious iVature. Hitherto had only been noticed on 

pods.”' ; 

In 1900 Mr. Maxwell Lefroy investigated the so-called Thrip 
disease in Grenada, and issued a report on the control of this- insect. 
The summary of this report reads as follows It may l>e of use to 
shortly sum up the present position of lT/irips in Grenada. TJmps 
may be regarded as a possibie eiiemy to Cacao rather th a ii an actual 
pest, rinre does not appear to be any serious cause for alarm at the 

For plates Bulletin M the Board of Agriculture dated 24th Felu’uary, 11)1.1. 
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present time, and tlie chance of the Cacao suffering materially from 
the attack of this insect is, in my opinion^ remote.^’ 

In 1903 in the Agricnlhiral Neios, YoL II, p. G6, TJu'ijJS is con- 
sidered not a very serious pest, except in certain districts in Grenada, 
in 1901-, Mr. Ballou says in connection \vitdi Thrips I Yisited 
Ilo'pe Estate, Grenada, where the Cacao was reported to be badly 
attacked by Thrip^, I found that the latest serious attack occurred 
in November and December, 1903. In one field of about 2 acres the 
trees were entirely dead, and I was informed that tliis was clue to the 
attack of Thrips.'' Quite recently in the West Indian Bulletin^ 
Yob XI, No. 2, Mr. Ballou refers to as follows : — St. Vincent. 

— These are reported as having been responsible for a considerable 
amount of damage on several estates, especially when the conditions 
of -growth are unfavourable ; the soil being poor, or the shade insuffi- 
cient. Grenada. —There have been slight outbreaks of these insects 
on Cacao leaves and pods, but no treatment has been given. The 
dampness of the year may have kept them in check, St. Lucia.— 
Ihey were of general prevalence, but were most frequently observed 
in t' c Spring months, and again in August and September. They 
are apparently of more importance on Cacao growing in bottom lands. 
Virgin Islands. — Some of these insects occurred on Cacao growing at 
the Botanic Station.” 

In 1909 Mr. Broadway reported the occurrence of Tlirips on 
Cacao pods in Scarborough (Tobago). Mr. P. L. Guppy found them 
later on Cashew near Eoxboroiigli (Tobago). 

Records of Thrips in Trinidad. 

Mr. J. H. Hart writes with reference to IJirips in this island : — 
““ Thrip^s or Thrip is common in Grenada and other Islands, but is- 
little vseen in Trinidad except in dry exposed situations. Our obser- 
vations tend to sliow that it occurs more plentifully in unshaded 
plantations.” As far as my experience goes I have always observed 
Thrips on Cashew and Cacao whether shaded or not. Until 1909 it 
did not strike me as being a particularly injurious insect in Trinidad, 
Mr. Broadway called my attention lately to tlie fact tliat Thrips also 
attacks mangoes very severely, esj)ecially in the dry season and wdien 
the trees are in poor health. 

Food Plants and Distribution, 

The Cashew tree seems to be one of the favourite food plants of 
Thrips, and J am inclined to think that it may be the original one. 
In some localities certain Cashew trees lose their leaves regularly 
tlirougdi the a tt nek of Thrips. 1 have also observed Thrips on Cacao, 
Guava, Hoses, Almond {Terminalia catappa) and Mango. 

The distribution seems to be a wide one also.' It has been 
recorded from Grenada,’ St. Yincent, St. Lucia, Dominica, Guadeloupe, 
Virgin IvSlands, Tobago and Uganda ; it is not at all unlikely that it 
was introduced into the latter place on Cacao pods from the West 
Indies. The insect recorded from Ceylon, does not appear to belong 
to the same species as the one under review. 
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Nature of Injury. 

Tlie feeding and ovipositing of Thrij^s cause injury to plants. 
Althongli small these insects cannot be disregarded as pests on Gacao 
estates, and they ought to be carefully watched and kept under con‘- 
troi if they show the least tendency to increase in niiiubers. The 
most serious damage to the plant is done to the leaves ; pods are also 
affected, but in a severe attack the leaves are so seriously iujureti 
that they drop off and a so-called “change of leaf’' takes place, 
/i’he results of a change of leaf as is well known in Trinidad .causes 
all young pods to wither. Up to now severe attacks have not been 
frequent, but one occurred in 1009 in the Guaico District and indi- 
cates that Tltri^ps is an insect not to be treated with contempt. 
Adults and larviB obtain their food by puncturing the epidermis of 
The leaf, generally on the underside, draining the cells of the leaves 
of their contents ; in a young cacao leaf the puncture is transparent, 
and as the leaf grows older this ^pot bBOomes dry and brown. 
Allowing .for hundreds of insects feeding on each young leaf, it will 
he readily understood the drain of plant food which takes place and 
besides reudering the leaf partially useless for its functions, causes it 
to dry up and consequently drop prematurely. In a very severe 
outhreak botli old and young leaves are attacked, the young leaves of 
the suckers looking as if scorched, and the old leaves turning brown.' 
The leaf figured on Plate XX represents an old leaf pretty badly 
attacked. Leaves showing only one or two brown patches can always 
be seen on any Cacao estate and represent patches damaged by small 
colonies of Thi ipn. The darker spots are caused by the excrement 
of the insects which is deposited in a liquid state and dries up in the 
shape of minute flakes. Plate XIX represents a pod badly attacked 
and of the chai'acteidstic russet colour. The reddish spots are caused 
by excrement wliich dries up, as on the leaves, in tlie shape of thin 
flakes. Pf'ds of such colour may still harbour all stages of the 
insects. I have never observed tliis species < f Meliofhrips on Cacao 
or any other ffuwers, and it is fortunate that this species of Thrips 
conffnevS itself to the fruit and leaves of the ('acao, as bad as this may 
be at times. The Thrips supposed to fertilize the Cacao flower and 
also found in Immortelle flowers belongs to quite a different genus. 

Description. 

belongs to the order of insects called Thysanoptera, 
which Comprises small insects varying in Prigtli from to y of an 
inch. The genus Heliothrips is characterised by the body, especially 
the head and prothorax, being of a deeply reticulated structure. 
Head broader than long, with a very irregular and rough oiitlinin 
Antennae eight segmented. Legs unarmed. Wings, four in number, 
present. Mr. Dudley Moulton'^ thus describes the mouth parts : — “ Tlu^ 
mouth parts of Thrips project from the lower posterior side of the 
liead and have the ap|>earauc6 of an inverted cone. The mouth open- 
ing is in the small distal end, and through it the stylets or piercing 

*Inv‘ The Pear Thrips, » Bull. t>8. Part 1, Bur, Erit., U.8. Dept. Am*., 
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organs are projected when the insect is feeding. The rim at the tip is 
armed witli several strong ehitinons points, wliich iigui'e promineiitlj 
in tearing open the plant tissues. Tlie insect first pierces tlie epi- 
dermis witli the stjdets, then removing the emie tip backward and 
forward, it enlarges the opening and lacerates the i>lant tissue by 
rneans of tlie barbed snout. It then pushes tlie tij) of tlie nioutli (‘one 
into tlie pnnetnre thus made and sucks in tlie plant juices. Larvm 
feed in a siniilar way, having similarly constructed mouth parts.” 

Adult. (Plate XVIII, Fkl 1). — The figure represents an 
enlarged painting of a female with her forewings closed over her 
abdomen, a position in which she would generally he seen on a Cacao 
leaf in the field when undisturbed. When recently hatched tlie adult 
has the forewings wliite, head and thorax light green almost white 
translucent, eyes dark red, abdomen dull reddish brown at tip with tli<3 
red band of' the pupa showing at the base. In a few lioiirs the insect 
assumes its full eolouratioii, and av hen magnified looks like Fig. 1. 
With tlie naked eye or Avitli a Ioav power field lens it api>ears black, tlie 
antenme showing up black and white. The female is provided with an 
ovijiositor by means of‘ whieli she makes an ineision iu the leaf and jiod 
tissues and jmshes an egg into it. 

The total length of the female is about 1*12 mm., and the greatest 
width of the thorax 0*80 mm. As a rule only females will be found, 
tlie males being rare and appearing only at certain seasons, The male 
lias much the same appearanee as the female, but can be distinguished 
at once by its smaller size and tapering and slender abdomen. Total 
length of male 1.08 min. 

The Egg. — A s dissected out of the fmnale the egg is kidney 
shaped 0'225 ram. long and OT05 mm. wide, Avitli a very tliiri shell 
and quite transparent. 

Larva First Stage, — When recently hatelied the larva is quite 
wliitt^ and transpareut, Avith claret coloured (^jes, the head is almost 
square and tlie alidomeii tapering, giving the insect a fusiform appear- 
ance, the antemue and legs are long as compared Avitb tlie size of the 
body, d'lie folloAviug measurements Avill sliow tlie pi“oportions 
luMigtli of larva 0'88 mm., length of antenuai 0'27 nun. Tlie anten- 
nin are 8 jointed and liave tlie same appearanee as those of the mature 
lai'v a figured ou Plate XVIII, Fig. 2. The alidomen has 10 segments, 
the last one hearing six long spines about 0*01) imu. iu leugtli, tliey 
appear to be used for tlic purpose of keeping iu place the fluid excre- 
ment wliieh eollecvts in globules on the tip of the abdomen. As soon as 
the young larva starts feeding the intestines are coloured yellow or 
gremi ac'cordiiig as to Avlmther the larva is on a pod or leaf. The 
characteristic red band does not shoAV xmtil a ieAv days after and pos- 
sibly after the first moult. 

Full Grown Larvje, ’(Plate XVIII, Fig. 2), as represented 
enlarged, are about l'D2 mm. long, and their red bands make them 
eonspieuous on a leaf or pod. They carry their abdomens elevated, 
and if tlieir bodies escape notice tlie globules at tlie end of their 
ab<lome)is Avill certainly attract attention. The globules of tlie hirwe 
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on pods uro liglitor tliiiii thost! fouiKl on loaves. ilio six s|>iiios 
used ill keeping up tlie gioliule, are Liaek. 

Pkepupa. ' Iix tliis stage the Tlirips does not feed, has the same 
appearance as the jjwpa figured on Plate XVIII, Fig. S, with the 
excejdioii tliat the antennm are carried extended to tlie front and tln3 
insects move about a little. Length of this stage about l*2d iimi. 

Pupa. (Plate XVllI, Fig, 3). — A female specimen is figured^ 
length about 1.14 inm. The wing cases are seen on the sides extend- 
ing to the oth abdominal segment. 

Haiuts of the Adults. — After emerging from the pnpie the adult 
leedvS on tlie under side of a leaf as a rule, but it is sometimes 
found on the upperside also. It appears to prefer young leaves, and in 
severe attacks the leaves of young suckers are covered witli adult 
insects. Tliey no doubt oviposit at the same time. Adults walk about 
on the leaves and when disturbed they raise the end of their abdomens 
and walk away rapidly. It the disturbance is continued they have a 
way of jumping, but do not appear to take to flight readily. Tliey 
appear to fiy about in the cool of the afternoon, as I have taken speci- 
mens on the. wing when walking through Cacao plantations. The 
males are not often found, and I am inclined to think that they are 
absent for most part of the year, and that this species is partlienoge- 
netic for several generations in the year. In Xovember and Decemlier 
1909 a severe outhreak occurred in the Gnaico District, and althougli 
tliere was no lack of individuals not a single male in any stage was 
seen* In November and December last jenv another search for males 
was made and this time it xvas attended with success, males were found 
about the Town of Port-oDSpain on Cashew and in tlie country dis- 
tricts of Caparo on Cacao. The proportion xvas however a very small 
one. Owing to pressure of work in other directions I .was unable to 
follow up the seasonal history, but I hope to revert to it later on. 
The adults deposit their eggs on young leaves, but tliey seem to have 
a preference for pods of certain varieties of Cacao. Tlie eggs are laid 
singly, hilt it was not possible for me to find out the number of eggs a 
female could lay. The adults seem to have a decided preference for 
young leaves. 

Habits of the LAiivm. — -Tlie hirvm are generally found on certain 
Cacao pods of the Forastero type and on the older leaves, mostly 
on the underside of the latter. They are very active when disturbed. 
In severe attacks the} are also found on the young leaves of suckers. 
They generally remain together in small coknies and will only change 
when the food s^upply gives out. UiHler ordinary circiunstaiices a 
colony will pass through all its period of flevelopment under one 
leaf without changing place. As inentioned before, when hrst 
hatched, the young larvie are quite colourless, but as soon as they 
begin feeding the intestines are visible through the aecumiilation 
of foo^l particles in them. Excrement is voided in a licpiid form 
and gradually accumulates in a glohule held up by the six long 
spines, at the end of the alKlomen, which is carried elevated. Aftm* 
a, time the globule becomes too big to be carried about and is tiien 
deposited on tlie leal or pod where it dries and leaves a small brown 
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Bpot. [Bee Plates XJ.X and XX.) ■ Tlie larvae a],)pear to prefer tlie 
siiady a pod vvlien it is exposed to tlie, sun. TJiey aiN,i (piiite 

iudive ^vllell (listurbed and it is fiuinj to see tlieni iiurryiug over tlie 
siirfaee of leaves or pods, earr3dng tlieir globules at the end i>i‘ tlie 
ahduuHOi, If the |>od is held agniiist the liglit the globules ean more 
easily he seen. 8 kins are elianged exposed and ainong tlie feeding 
colony. d1ie muidjer of moults have not yet been ascertained, but they 
appear to take place several times, judging from the cast skins to be 
tbiind on the surlaee of leaves. Hinds* mentions in liis j\lonogriiph 
that from two to four moults appear to occur wliile in the larval 
stage, the last marking the elvange to the pupa. 

Habits or the Puepui>a and Pupa. — Wlien ready to change to 
prepupie the larvm look for some protection such as the web of certain 
little mites and Psocidie living on the leaves, but if there is no sucli 
protection tliey remain unprotected on the underside of the leaf 
huddled together in groups of 10-25 prepupa and pupiu. The 
prejuipm are a little more active than the pupm, lint botli move vei’y 
little. Xo fooil is taken in these stages. 

Life History. 

In order to study the life liistory of Thrips, 1 collected Cacao 
pods that were covivred ivitli larvin and adults, and after washing tliein 
off in a gentle stream of water, kept tlie pods in damp cluinibers. 
Tlirce days after young larvai were observed, 1) days after prep ujae and 
pupie vuire present, and threes days later adults appeared making a 
total period of 12 days from liatcliing of egg to |)erfect insect. The 
pupa stage lasts about 24 hours, and that of pupa 48 hours. Genera- 
tion seems to be continiioiis, Init during a heavy rainy season the num- 
bers are snudler tliaii ill the dry season wliicli appears to be the time 
most favourable for their development. In tlic Laboratory I kept 
Thripiy on a young Cacao plant from December, 1900, to October, 
lOlO. During tlie wdiole period all stages ivere present. 

Natural Enemies. 

Xo natural enemies of any imjiortanee liave been oliserved. In 
one or two localities a small 8tapliylid beetle was obsei'vcd among 
eolonies of larval. Mites have also been noticed, but none of these 
were actmilly seen preying on the larvaj or adults. Mr. D. Moulton in 
the Biilletiu quoted on page 5 infers to a presumably parasitic fiingiis 
tliat occurs on the Pear Tlirips in the United States and states that the 
ftiiigus may prove to be a elieck for tlie pear thrips, but its effective- 
ness is uneertaiu because it is so subject to climatic conditions. It is 
possible that we liave a similar fungus licre, but if not, Mr. Rorer will 
undertake some experiments with the Pear Thrips fungus when 
material can be procured. 

Control Measnres. 

Rain appears to exercise some natural control on Thrips, there is 
BO doubt that it is not as numerous during rainy weather- With 
regard to tlie sliade and no shade question as far as ThHps . is 
eoncm-ned, 1 have observed that although present in slnided cacao, 

* .Proceedings U.tS. National Museum, Vol, XXVI, No. PRO, page 114. 
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there are more insects to he found in unshaded or lightly shaded parts 
of estates. Prevention is better than cure and a thoroughly well 
cultivated estate is less liable to he attacked than one in poor 
condition. Two methods of artiheial control are mentioned, Eivmiga- 
tioii and S|)i‘aying. Witli regard to the former, tlie following extract '^ 
tr 4 k(nifroin tlie Gowimment Gazette of Grenada for December 31st, 1902, 
may be of interest to Planters ; ~ " Fumigation by fire of green wood 
should be continued at the same time (as spraying) and the effect care- 
fiiJIy watched. The latter method has much to recommend it on 
at'coimt of its simplicity, and tlie ease with which it can he carried out 
])T an ordinary labourer. The tires should be set in a earefnl maiiiier. 
Ill making up fire.s of tln.s nature it slioiild be borne in mind that it is 
.in 3 ee.ssary to allow the fire to smoulder only and give off“ as miieli 
smoke as possilde. On no account siionld tlie fiaines be given off, 
otherwise the cacao trees ma}" he scorched and injured. Locally 
siilpliiir has been tried as an aid in checking tlie ravages of Th rips. 
If applied it is necessary to remember that siieli application must be 
carried out witli caution, siilpburous acid gas being destructive to 
vegetation.’' Personally, I do not think tliat fumigation carried out in 
an o|)en field can do much good in killing insects, hut above extract is 
given so as to enable any Planter to try fumigation. 

With regard to spraying, attention is called to the kinfl of 
riuichincry to he used. One of tlie essential conditions to observe in 
spraying for Thri])s is that it must be tlioroughly done and a pressure 
of al'Out lo(3-200 pounds used. Plenty of liquid should he used as- 
t]>e whole tree must lie sprayed taking care that the underside of tlie 
leaves is thoroiighlj wetted. It is also necessary that in applying the 
liquid tlie nozzle be held close to tlie leaves of the trees. The 
machinery recommended consists of any good make of hand jiiimp. 
enpal)le of giving good pressure fitted on to a 10-gallon drum with one 
or two lines of liose 50 to 100 feet long, to which are attadieil bamboo 
extension rods of 10 or 12 feet in length. The best kind of nozzle, to 
u.-e is tliat of tlie ring cluster type. In very liilly estates it may 
mu be })ossil)le to use a hand pump, ami in tliat ease the best vsuh- 
oiltnte would he knapsaek sprayers of the Besnard type fitted witli 
ham’hoo t‘Xtensioii rods. Examples of suitable pumps and aeeessories 
can lie seen at the Experimeiit 8 tat ion, 8t. Clair. As kerosene oil and 
sisap are articles always to be liad on every estate or easily procurable, . 
Kei\>sene Emulsion is the insecticide reeomnieiided for the destruction 
of Thrips. 1 1 is prepared as follows : — 

Kero.-^eue ... ... 2 gallons. 

Water ... ... 1 gallon. 

Hard Soap ... ... ^ pound. 

Shave the soa]'» fine into the water. Put on fire, an empty 

km\->cue tin would do well, and heat until the soap is dissolved. 
Ihmiove from fire ami add keroscnie while water is hot ; chiirn with a 
pump or garden syringe by pumping back into tin or bucket tlivoiigli a 
fine m»zzle until a thick white cream is formed, this will take about 

Fvoni Agjicidturat Tol, II, page 88. 
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5-“10 niintit(3S. Use rain water Avlien possible. For use dilute one 
gallon of above mixture, in fifteen gallons of water. Agitate the 
mixture well before applying. Kerosene Emulsion kills by contact 
and in order to kill insects liatciliing after tlie fii^st application it is 
necessary to spray the same fields ten to twelve days after. Previous 
to spraying all suckers not required should be cut off' and when on the 
ground tliaroughly limed. Kerosene Emulsion costs about one cent a 
gallon. 

Wliale oil soap used in the proportion of ^ pound to the gallon of 
water is also effective, it costs about 5 cents per pound retail. 

Scalccide and Nicotine ( ‘"Black Leaf 40”) may also be used. 

The spraying of pods for pod rot appears to keep Thripa off^ 
especially if the Bordeaux Mixtame sticks well. 

Summary. 

The Cacao Thrips cannot be disregarded as a pest. In cer- 
tain parts of the Island it appears to be on the increase and does 
damage occasionally. For this reason it ought to be carefully watched 
and should it show the least tendency to become troublesome, 
remedial measures should be carried out at once. TJirips does damage 
very (|aickly and in favourahle weather multiplies rapidly. Large 
numbers of Cashew trees should not be allowed to groAV near Cacao. 

I am under great obligations to Mr. P. L. Guppy for the paint- 
ings of the 8 plates, wliich greatly enhance the value of this paper. 
My tliaiiks are also due to Messrs. J. G. de Ganiies and 11. Hutton for 
facilities in visiting estates under their charge. 

For further information on Tlirips some of the following articles 
may he consulted. 
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Prizes offered by the Board of Agriculture for the 
encouragement of good cultivation of Cacao by 
Peasant Proprietors and Contractors. 


RULES. 

1. Prizes will be awarded for good cultivation of Cacao. 

2. Only persons owning not more tlian 16 acres of land to be 
allowed to compete; tlie laiid entered for 'competition must be in one 
piece, not divided by other persons property intervening. 

3 . The prizes to be allotted in two classes : — 

Class I. — From 5 to 16 acres. 

Class II. — Not exceeding 5 acres. 

T. No person to compete in more than one Class. 

5 . Prizes will not be aw^arded unless there are at least 50 
competitors in each of the two districts. 

6. Prizes to be given in each district as follows : — 



1st 

Prize. 

2nd 

Prize. 

3rd 

Prize. 

Ith 

Prize. 

5tli 

Prize. 

ClaS'S I, above 5^ and not 
exceeding 16 'acres - .... 

896 00 

1 

$72 00 

1 

$36 00 

$24 00 

$12 00 

Class ' II, not exceeding 5 

'-■aereS: ■ " : 

g96 00 

$72 00 

$36 00 

$24 00 

$12 00 


7. The twm centres in which prizes will be offered between 
January 1st and Decemberj 31st, 1911, will be : 

(1,) The Arima and Manzanilla Ward Unions. 

( 2 .) Brasso, Couva and Cliaguanas Districts. 
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8. No proprietor will be allowed to compete in Class I unless lie 
'Or slie lias 5 acres in bearing cacao, or in Class II unless lie, or slie lias 
3 acres in bearing cacao, and no contractor will be allowed to compete 
■who lias less tliau two acres in t].'ees 3 years old. 

9. In judging, marks will be given under the following : — 

Sanitation of the cacao held ... Points 20 

Treatment of diseases ... ... ,, 10 

Tillage ... ... „ 35 

Pruning (or special treatment of any kind) ,, 10 

Crop records . ... ... ,, 10 

General ... ... „ 10 

Livestock ... ... ... „ 5 

10. The method of cultivation and condition of the trees together 
with circumstances of each cultivation, the cliaracteristies of the 
locality and tlie implements used will be considered by the Judges ; 
points may also be given for young cultivation, provided it is in the 
opinion of the Judges sufficiently advanced to admit of its being judged. 

11. The Judges may witliliold any or all of the prizes if the 
cultivations entered for competition are not considered of sufficient merit, 

12. Due notice to be given before judging conimeiices, and the 
‘decision of the Judges in all cases to be final. 

13. Application for entry forms to be made to the : — 
Agricultural Inspector at Arima. 

Agricultural Inspector, Brasso. 

Wardens’ Offices at Maiizanilla, Arima, Saiigre Grande. 
Wardens’ Offices at Couva, Chaguanas, Montserrat. 

Any Post Office in these Districts. 

Cacao Estates Accounts. 

The method adopted by the Manager, Biver Estate to show a fort- 
nightly -abstract of expenditure has received favourable notice from the 
local planters who have recently inspected the manurial experiments carried 
on there. The abstract is reproduced here for general information. 
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Abstract of Expenditnre on Eiver Estate ” for 


Natcre of Expenses. 


$ C. 


c. $ c. I c. S c. 


$ c. 


Manager ... 
Overseer ... 
Overlookers 
AYatchman 
Stock-keepei'.s 
rardmaii ... 


{ Supplies for Stock 
Implements for Stock 
Messengers 


c 



Clearing New Lands ... 

Line, plant and count Cacao 
Cutlassing Fields 
Y^eeding young Cacao 
Draining ... ... 

Round Ridging 

Forking ... ... ■ ... * 

Manuring ... 
vSupplying vacancies ... 

Pruning Trees 
Cleaning Trees 
Filling holes in Trees ... 

Rurjing and liming Bhells 
Removal of diseased pods 
Spraying Trees 
Burning diseased Trees 
Bark and Lop shade ... 

Cutting E or ders 

Destroy Ants, Rats, Squirrels ... 

Picking and gathering 
Extract Beans 
Crooking t,.. 

Dance, dry, fill and sew Bags 
Cartage 

Supplies for Estate use, Tools, &c. 
Roads and Bridges 
Pasture ... 

Clean River and aqueduct 
AYhite washing and clean Buildings 
Sundries ... 

“Reafforestation” ... 

Total 


AY eathee^Eepoet* 


Bun.: 

Sun. 

Mon. ' 

Mon. 

Tues. 

Tues. 

AYed. 

AYed,. 

Thurs. 

Thurs. 

Fri. 

Fri. 

Sat. 

Sat. 


No. of Barrels entered previously 
,, „ this fortnight 

,, to date. 

No. of Bags made previously 
„ „ this fortnight 

,, „ to date 

,, Bags sold to date 

Barrels on Estate this fortnight 


Saturday. 
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fortnight ending 19 



Ek, 

MuliB 
Howes , 

BuUm ' ■ 
Doiiikeys' ■ 


MAEKs ON Srocnc. ■ Kismaekh on Fo ht.ni gut’s, AVobk. 


Mmiu.ger, 
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Section III. -COCONUTS. 

Coconut Oil Butter and the Preparation of Pure Copra. 


By Heebert S» Shrewsbuey, F J.C., Asst. GoTernment Analyst. 


' OoconTit oil bnttei’ has come to stay in Great Britain. It is there 
sold under the name of “nut margarine’' or “ nnt lard” or even (occasionally) 
as pure fresh dairy butter. 

It is rarely that English i:)eople find their coconut oil a liquid. In fact 
one must come to the tropics to realize that the term oil is not a misnomer. 
On one very hot English summer day in August, 1908, however, when the 
temperature of the Laboratory was 26’7 degrees C. (80 degrees F.) or 0‘8 
degrees 0. (1'4 degrees F.) higher than the average Trinidad temperature 
for August 1908, 1 took observations of the state of some samples I had 
prepared bj’ mixing measured quantities of margarine fat and coconut oil. 

Thus pure margarine was solid and so were mixtures containing 5, 10, 
and 20 per cents of coconut oil. Mixtures containing BO and 40 per 
cents coconut oil were semi-solid and fiow’ed slowly, 50 and 60 percents 
were semi-solid and flowed readily, whilst 60, 70, and 80 per cents were 
turbid liquids flowing very foeely. 

It is thus on account of its low melting point, rather than because of 
its rancidity, that this class of butter substitute cannot be used in this 
Colony. As far as mere rancidity is concerned I should think it would be 
difiicult to prepare a butter substitute which should be worse in that 
respect than the average sample of butter -we enjoy in Trinidad. 

Coconut butter, or rather eoconut margarine, is always made with a 
specially purified coconut oil which is quite tasteless and odourless. I 
have analysed several samples of such purified oil and always found them 
featureless in these respects. There is nothing objectionable in the taste 
of coconut margarine when fresh, nor is there anything particularly 
palatable ; it is alniost tasteless except when artificial butter flavouring has 
been freely admixed. It is notorious for the ease with which it becomes 
rancid, manufacturers always preserving it with '3. to ‘5 per cent, of boric 
preservative. 

The substances which indirectly cause coconut margarine to become 
rancid are water and curd. They form an excellent medium for the growth 
of certain bacteria which cause the fat to become rancid. 

The prime conditions for superb bacterial grow^th are moisture, nitro- 
genous food milk solids) and a suitable temperature. The last 

condition varies for different bacteria. These conditions are supplied 
during the sun-drying of the coconut kernel, since the milk contains suit- 
able nitrogenous food; but the discoloration hardly accounts for the 
xancidity, though it maybe an aeeompanying feature. Once dried, how- 
ever, the copra is less liable to the attacks of both bacteria and fungi, as 
moisture is an indispensable ccmditian of their growth. Preservation by 
desiccation is one of the principal reasons for drying, another being the 
obvious necessity of reducing the bulk of water, for purposes of carriage. 

Hot-air -drying of the eoconut kernels is probably a superior method 
of preparing copra. At the same time it may be pointed out that Cochin 
coconut oil is produced from sun-dried copra. Thus Lewkowitsch states 
in his Chemical Technology of Oil, Fats and Waxes, Vol. II, p. 508 ; “ In 
India. . . . more refined methods . . . were resorted to. The 
nuts were split in halves , . . . the . ... milk . . . . poured 
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off and filie halves exposed to the sun to dry, when the kernels became 
readily detachable from the shell. The dried kernels were then triturated 
and expressed. A still better product was obtained by throwing the 
pounded kernels into boiling water, when the oil rose to the top, ready to 
be skimraed off. This process was carried out with special care at Cochin 
on the coast of Malabar. . , . The reputation of Cochin cocoanut oil 

lot bast quality has been maintained to this day."’ Lewkowitsch also states 
that only the most carefully prepared copra will yield an oil that can be 
used for edible purposes” and that in the British West Indies drying by 
means of hot air in a rotary drier has been introduced and the results are 
considered very satisfactory as thereby the best copra in the market is 
produced.” 

It would seem at least questionable if the initiation of a vacunm plant 
for drying copra is justified by the probabilities of commercial sucoess, 

British Market Prices— Coconut Oil. 

January 1911. ' Jammy 1910. 

Cochin, per ton ... dE45 ... 

Ceylon, , ... Ml ... ... ^42 ID 


Section IV. -OTHER FRUITS. 

Quantitative Experiments on drying- unripe Bananas.. 


Preparation of Dried Unripe Bananas. 

Fully developed but unripe bananas were selected for these ex|;)eri“ 
ments. 

The peel was separated from the pulp by cutting an incision along its 
length, opening the slit slightly and workingit off with the hand— it requires 
a little practice, but after a short time the peel readily separates, leaving 
the interior clean. 

The peeled banana was then dipped in water to wash off any sap 
derived from the peel— which would stain it on exposure to air— the centre 
portion, consisting of undeveloped seeds removed with a brass tube, and 
the core and remainder sliced transversely with a thin bamboo knife and ’ 
dried separately in the sun. In bright sunny weather the slices dry in 
two chiys. When the slices are thoroughly dry they break with a clean 
crisp fracture and shoitld be stored in air 'tight packages. 

The following experiments were made to ascertain the weight of sale- 
able dry slices that could be obtained. 

The results show 12*4 per cent, and 14*3 per cent. 

If then 100 lbs. of Bananas are taken, only 12 lbs. of dried material 
will be obtained which at 3 cents per lb. C— ^14 per ton) will realise 36 ■ 
cents. Two fair sized bunches of bananas will weigh about 100 lbs., and 
each bunch would only realise 18 cents when converted into dried materiaL 
It follows that at a price in London of £14 a ton the drying of bananas is 
not a promising industry so long as green bananas can be shipped and sold 
at'Jll'Or, dG12 perton, ■ ■■ ' , 

The preserved ripe bananas at ^20 to ^23 aton offer more promise of 
possible Buecess. 
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Drying Dnripe Bananas. 

Besults of two quantitative Bxjperwnents, 

{!.) Weiglit of bananas ... 1,362 gramines. 

Weight of peel only ... 567 m — 41'6 % on original. 

Weight of nndried pulp ... 795 „ = 58*3 % „ 

'"' Weight of core ... !^27 „ 

Weight of undried slices ... 568 ,, 

Total weight dried core ... 57 „ = 4‘1 % on original 

[weight of bananas. 

Total weight dried slices ... 170 „ 12*4 % f dried material 

[obtained. 

16’5 % 

(2,) Weight of bananas 
Weight of peel only 
Weight of undried pulp 
Weight of undried core"' 

Weight of undried slices 
Total weight dried cores 
Total weight dried slices 


A. E. COLLENS. 


Dried Bananas wanted. 


The following is a copy of a letter of enquiry from London ; — 

“With reference to yonr 1448R/10 of July 8th last, we have pleasure 
“ in sending you the samples of the two classes of dried and preserved 
“ bananas that we require, namely, the ripe preserved fruit which we wish 
'“to buy packed in small boxes 1, 2, and 4 lbs. or more, and the dried chips 
■“ in bags of 1-1^ cwt. This latter is the dried unripe banana or plantain. 

“ It is not necessary for the dried chips to be broken so small ; and the 
“ colour of course would be much better than samples ; otherwise the meal 
would not be so white as we should like. 

“The flour we do not propose to entertain, as we can get the dried chips 
“ ground here. , 

“As to prices, if you think it possible to get the dried chips from £11 
“ to £14 per ton, and the preserved ripe fruit in small boxes at £20 to £23 
“per ton, then we*could do a very good business, amounting to many tons 
•“ per month.” 



* The core was removed with a small cork borer and weighed separately so as to 
prevent discoloration of the slices. 


t A previous experiment on a much larger scale gave 13*1 per cent. 
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Bananas.— Market Prices. 


(The Grocer.) 
January 1911, 

Per hmch. 


January 1910. 
Per himch. 


6/6 to 14/- 
Jamaica ... 14/' 

Canary ... ■ 9/6 to 13/6 

‘ ,, (crated) 10/- to 12/6 
Jamaica (crated) 8/6 to 9/' 


5/6 to 11/- 

Bristol 

Cardiff 

o 


Liueryool marhet. 

There is a really good demand for Bananas after the late clearances^ 
and Jamaica fruit is realising 13/6 to 14/- per ewfc., Canary Bananas 9/6 to 
13/6 per bunch. 

Bristol marhet. 

The market is quite hare of bananas, and only 15,000 bunches are 
consigned this week, so that all merchants will have to take a reduced 
supply. 


Section VI.~EUBBER. 

“ Caledonia,” Tobago, 

January 12ih, 1911. 

Sir, 

I herewith beg to submit my report on my recent visit to Mexico and 
Central America to investigate the conditions of the Castilloa industry 
there. 

I thank the Board for their confidence and trust that the information 
wMl be of value. 

I am, 

Yours faithfully, 


Peoeessor P. Carmody, 

Director, Board of Agriculture. 


HAEEY S. SMITH. 


The Castilloa Industry in Mexico and Central America. 

Report to the Board of Agriculture, Trinidad, read at a 
meeting held 20th January, 1911. > 

As suggested in my letter to the Board dated September 16th, 1910, I 
proceeded to the rubber districts oi Mexico, vid, New Yorh, Mexico City 
and Vera arriving at the latter place on October 18th. At New Yorh,. 
I had the pleasure of meeting Mr. H. C, Pbaeson the Editor of “ The India 
Eubber World” who gave me valuable information and letters of intro- 
duction wdiich greatly helped me in my work. At Mexico through 
the courtesy of the British Ministeb, I was supplied with all credentials r 
to facilitate my travel and investigations. 
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Proceefling from Vera Cruz by “ The Heart of the Tropics” Bailroacl 
Boute to El Stile, I soon reached the rubber counbry. On leaving the 
train I had a four hour trip up the Papaloapam Biver, in a small steam 
laiineh^ reaching Tiixteyec after dark. 

A BUBBER VILLAGE. 

The next moiming, I found that Tuxteyec was quite a “rubber” village 
with Castilloa trees planted in everyone’s yard, in the way that one sees 
Coconuts planted in the West Indian villages. I was pleased to find that 
these trees were of the same variety of Gastilloa as that planted in Tohafo, 
dud everything I subsequently saiv convinced me that the tree cultivated 
in Mexico is the same that we have in this Colony. Many of the trees 
were very old, and one measured 156 inches in girth, 3 feet from the 
ground.''' These trees are not' bled by the owuiers, but by native tappers 
■who pay a small amount for the privilege. Large V cuts about a foot 
apart, extending almost round the tree are made with the machete^ a 
portion of the bark being cut away to form a rough channel for the latex ; 
and all the trees are chopped from base to the upper branches in this way 
once a year. 

SAN CRISTOBAL DE VEGA ESTATE. 

From Tiixte‘pec I wished to visit the San Cristobal de Vega estate, a 
further 35 miles up the river, so I started off next morning with a guide. 
The road crosses the river six times on the journey, and at the fords, while 
we were paddled over in a “dug-out” the horses swam across. At each 
of these fords there are fine clumps of rubber trees, many of very 
large size, which must have received a certain amount of care from 
generations of ferrymen ; evidently self sown as they were scattered about 
and range from seedlings, to trees of 120 inches in girth. Notwithstand- 
ing the most drastic tapping with the machete, most of these trees looked 
very healthy, but one was sorry to see, here and there, a splendid old tree 
killed out by this brutal chopping. 

Male Castilloa.— It was at one of these fords, that I first saw the 
male Castilloa in flower, and I was surprised to hear later from 
Mr. J. C, Harvey, (a pioneer Planter and keen botanist) that the greater 
portion of the plantation trees are non -seed bearing. It is curious 
to note that it was here, almost on the Northern limit of the rubber 
xone, that I saw the largest ivild trees. Cross states, “ All the wild 
“ Castilloa seen in the forests of Gtiaiernala and Southern Mexico might 
*'■ be described as of medium rather than of large size, and of slender habit, 
“ the largest was near Tapachula,\yi%h an estimated height of 80 feet and a 
“ circumference 84 inches, 5 feet from the ground. There can be no doubt 
“that in some of the drier districts of the Isthmus of Tehuantepec and 
“ Nortlnvard, Castilloa shares the reduced size and somewBat stunted growth 
“ of the tropical vegetation, which is here approaching the limit of its 
“ natural range. On the other hand, it can scarcely be doubted, that in the 
more Southern of the Central Ameidcan Bepublics, trees of the Castilloa 
“attain a dize unknown in Mexico. Thus, in Nicaragua, Belt speaks of 
“trees 5 feet in diameter, which yield as high as 50 ibs. of rubber, when 
“jbapped for the first time.” (U. S. Begoartment of Agriculture Bulletin 
No. 19.) Seeing what a fine tree the Castilloa becomes under certain con- 
ditions, the wisdom of letting it stand BOO to 1,200 per acre for 8 years is 
doubtful, and for myself, I would go to the other extreme, and apply 
Mr. Francis Pears’ (Lanadon Estate^ Ceylon) views conGerning Hevea, to 
Gastilloa. “An acre of rubber with 50 trees is likely to prove more 
valuable, than one with 200 trees.” India Bubber Journal Quarter 

^ All girth measurements were taken 3 feet from the ground. 
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>€mtury Numher.) On ves^chiug San Gristolal de Vega, I found 
that the main crop was tobacco, with coffee, rice, and rubber, as minor 
industries, and the good quality of the samples of rubber sent to London, 
from this estate, would be due to the fact that 75% of the trees tapped, 
are old wild ones, and the rest over 14 years of age. This estate was only 
taken over by an English Company about a year ago and beyond planting 
.about 10,000 trees “ seed at stake,”' little has been done, 

SAN SAYIARO ESTATE. 

Returning to Tiocctejpec, I was able to visit San Saviaro, one of the 
properties damaged by fire last year. 

Fires. — After an abnormally long dry season, the hre started miles 
away to the Southward, and swept day aft^' day, through the rubber estates 
of this district. On this estate alone some 83,000 trees were burned; and, 
although most of these have sprouted from the base again, and made 
splendid growth, it has been a most serious set back for the Company, 
who expected to start tapping on a large scale this year. 

Now, on all estates in the fire zone, wide traces are kept open, and at 
the beginning of the dry season are burned off, and kept absolutely clear 
of all bush or vegetation, &c. 

No Shade. — At San SaviarOf 1 first saw rubber which had been 
planted seed at stake “in the sun,” both the 5 month and 17 month 
fields were looking very well indeed, making a good sturdy growth. 

Weeding. — In the early days such fields were kept absolutely clean 
weeded with the hoe, but it has now been found better, to only clean with 
the machete, hand-weeding round the young plants, letting the weeds, tfec. 
come up between the rows, only taking care not to let the bush cover the 
heads of the plants. This custom I found very general throughout Mexico# 
many of the older fields being cleaned but once a year, just to free the 
trees from vines and when the trees were being tapped traces were cut and 
the tappers cleaned round the trees, before putting on the cups, so* that 
the upkeep of an established property is very small indeed, 

EL PALMAR ESTATE. 

I next went to Bl Pahnar, TezonU'pa, situated in the most northern 
rubber district, on the Atlantic side. Here the rubber is planted as an 
auxiliary shade for coffee, and the oldest planted trees are 14 years, but 
scattered through the extensive pastures are several thousand splendid 
wild trees. 

Tapping. — The tapping here, has been most carefully done from the 
first, the former owners, (a French company) seem to have gone to a great 
■deal of trouble to teach the Indian tappers, to use a knife with a V shaped 
blade, iti place of the machete. The trees are tapped with long Y outs, 
connected by a shallow vertical channel to carry the latex to a single cup 
at the base of the tree, and it was most interesting to see the skilful way 
in which these men, tapping to a height of 30 feet, led the latex down the 
vertical channel without losing a single drop, even though the tree had a 
considerable overhang. After making the cut with the V tool it is opened 
down to the wood with the point of a sharp knife. The men are supplied 
with a small line, with a weight attached, this they throw over a branch of 
the tree, afterwards putting a stronger rope over the branch, fitted with a 
sling in which they sit, pulling themselves up to a height of 30 feet, or 
more, tying the rope to the sling at each foot, so that they have both 
hands free to work with. 

On every estate that I visited, I found that the tappers workecl by 
themselves, putting on the cups, tapping, and collecting the rubber ; and™ 
not in gangs as in Tobago, where we have separate people for each 
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operation. Probably the origin of this method would be, that many of the 
Indians working on the estates, had been collecting rubber in the forests, 
many years before its cultivation had been thought of, and when tapping 
was commenced their methods were adopted, 

Seeing that the practice of making long V cuts, (sometimes connected 
with a vertical channel) is universal throughout Mexican estates, I give 
the following details of some tapping experiments which we made here : — 

Tree No. I. — Age 14 years, girth 4S inches, 25 V cubs 16 inches to 
18 inches apart connected with a shallow' vertical channel. 
Length of cuts 12 inches to 18 inches. Tortion of tree not cut 
18 inches. Yield 3 oz. dry rubber. 

Tree No. II. — Age 14 years, girth 46 inches, 30 V cuts, 14 inches to 
16 inches apart ^ * 

Vertical channel. 

Length of cuts 16 inches to 18 inches. Portion not cut 16 inches.. 
Yield 3^ 02 . dry rubber. 

Mexican Method. — [Long- V Cuts.) 

Tree No. III. — 14 years old, 27i girth, 6 V cuts'! 

11 inches to W> inches apart. 

Vertical channel. 

Length of cuts 11 inches to 12 inches. Portion 
not cut 7 inches. Yield 1 oz. dry rubber. 

Tobago Method Cuts'’\) 

Tree No. IV. — Girth 26 inches, age 14 years, 36 cuts 
with 1| inch chisel. Yield f oz. 

The last two trees wxre tapped to compare the chisel system used in: 
Tobago, with the Mexican method. Although the chisel cuts gave 25% 
less rubber, only 58 inches of bark were incised, against 191 inches excised, 
by the other cutting. 

'Tree No. V. — ^Age 8 years. Girth 36 inches. 24 V cuts 15 inches 
to 16 inches apart. 

Vertical connecting channel. 

Length of cuts 16 inches to 17 inches, Portion not cut 8 inches 
to 10 inches. Yield 3^ ounces dry rubber. 

Tree No. Vi. — Age 8 years. Girth 27 inches. 17 V cuts 14 inches 
to 15 inches apart. 

Vertical channel. 

Length of cuts 15 inches to 16 inches. Portion not cut 6 inche 
to 8 inches , Yield 1 ounce dry rubber 

Tree No. VII. — -Girth 26 inches. Age 8 years. 17 V cuts 13 
inches to 14 inches apart. 

Vertical channel. 

Leng'th of cuts 11 inches to 12 inches. Portion not cut 6 inches 

^ ^ Yheld 1 ounce diy rubber. 

Coagulation. — We coagulated this rubber with a solution made from 
the juice of the “ moon vine” (Ipomoea bona nox) without creaming the 
latex. 

Bakge.-— The range of Castilloa seems very great, for at Cordoba 
Lat. 18'50 N. at an elevation of 2,790 feet, I saw twm fine trees growing in 
the beautiful garden of the late Senor Yzgueedo, who had collected a 
fine selection of plants from all parts of the tropics. These rubber trees 
■were about 30 years old, with a girth of about 60 inches, and bled freely 
on being cut. 

Far descriptian &e€ Bulletin No. 56, p. 227. 


Tapped 
^^6 feet up the 
tree only. 
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LA BUENA VENTURA ESTATE. 

From Cordoha, I had a railroad journey of about 200 miles to Sa^ihorn, 
%vhere I spent a few days on the La Buena Ventura Estate. Here we 
lightly tapped a few 8 year old trees to obtain a sample for comparison 
by analysis with Tobago rubber, after coagulating with the moon vine, the 
rubber was cut into^ narrow pieces and passed several times through a 
small mangle, making a very strong long strip about 3 inches in width. 
These strips are tightly wound to make a disc of about lr5 inches in diame- 
ter, about 10 of these discs bound together by similar strips, when packed 
in matting and sewn up in an outer cover of bagging, make a good and 
cheap package for export, two being carried on mule back. 

Here we w^ere unfortunate in having two wet days, so I could not see 
much of the estate. Last year Mr. Harvey tapped 50,000 trees and he 
uVas about to start tapping again. He had just returned from a long 
expedition into the interior of Campeche* He kindly gave me a sample 
■of wild rubber collected there. 

Cocoa. — Mr. Harvey has also planted a good deal of cocoa, and I was 
interested to see that 95 per cent, of the trees had quite a different branch 
system to the trees we have in the West Indies. Looking at a nursery of 
young plants one would think that the tips of a number of branches had 
been cut off and planted, these plants cZo not forh, but when the tree is 
about 4 feet high, it sends out fan-like branches from about a foot below 
the growing tip, which tend to balance the tree. This peculiar growth 
continues, and the trunk of a mature tree is a long iv ay ojj- the per pemlicular. 

Given plenty of room this tree does not require much pruning, for it 
• does not throw out suckers ; any shoots coming only forming branches^ 
The tree seems of vigorous growth. The pods ar®* moderately thin shelled, 
•shaped like the Criollo. It has a white break. 

Mr. Harvey has kept meteorological observations during the last 
twelve years here which show the following average : — 

Teynperaiure. 

Min. Max. 

IT sTl“NoHhe.- 
60 88 

70 96 

76 100 

75 90 

75 87 

76 90 

75 90 

72 85 

58 80 [“Northers” 

Note.— -The extreme minimum readings are not of frequent occurrence 
and in records extending over 12 years these phenomenal low readings 
happen every year about 6 times in the season and are caused by the 
“Northers,” winds which have their origin in the valley of the Saskat- 
chewan sweeping down, through the Mississippi valley and thence across 
the Gulf of Mexico striking obliquely the coast of South-eastern Mexico 
from the 28rd to IStli parallel North latitude. 

THE BUBIO PLANTATION. 

About 140 miles on. the National Tehuantepec Eadlivay hr oxiglit me 
■to its Atlantic Terminus, Goatzacoaleos, -where I found that the Manager 
,of the BiMo plantation had kindiy sent the launch down to meet me. 


Bainfall. 

January 3 inches 

February 2 „ 

March 2 ,, 

April 1 ,, 

May 0 „ 

June 12 ,, 

July 20 „ 

August 18 ,, 

September 16 „ 

October 8 „ 

November 5 „ 

December 3 „ 
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After an enjoyable journey I reached the estate, which is situated about 
40 miles up one of the branches of the Coaizacoalcos Eivei\ We spent 
the whole of the next day riding through the cultivation. There are over 
2,000,000 trees on this estate, where planting was started in 1902 with a 
clearing of over 1,500 acres. 

Sekor Sabnkz was busy putting up tanks and centrifugal machinery 
for handling rubber on a large scale and hoped to start tapping in a few 
weeks. 

CHIAPAS. 

On returning to CoaUacoalcos, I should have liked to have taken the 
steamer to Froniera^ Tohasco, and gone inland to visit a large group of estates 
situated in the Department of Falanqiie, Chiapas, but as this would have 
entailed a journey of some hundred miles by river and mule back I could not 
Spare the time. The, plantations of this district Chival" Agua Cala,^* 
(belonging to Messrs. Greves ifc Geeves the inventors of the mechanical 
tapper and patent tapping ladder) Lu aijcLj^' “ Wisconsin, Philadelphia,''^^ 
Jo iiHi," etc,* contain many million trees, and with a well distributed rainfall 
of 100 to 1*20 inches, and wdth suitable soil, are said to be doing Avell. They do 
not suffer from the strong hot wind which sweeps over so many of the- 
estates on the Isthmus of Tehuantepec, and makes it possible for ffre to be 
such a menace, even wdth a fairly distributed rainfall of 80 inches tO' 
100 inches, 

THE ISTHMUS OF TEHUANTEPEC. 

On the Isthmus of Tehuantepec thousands of acres of rubber- 

have BEEN PLANTED UNDER UNSUITABLE CONDITIONS, AND ABANDONED^ 
Castilloa wall not thrive on a stiff clay soil, or on low lying swampy land 
and in many cases wlieri planted on hilly land with shallow soil, owing to 
the long dry season and strong hot winds, it has died out. With the- 
experience of the last ten or tw'elve years to help them, planters seldom 
make any mistake in the selection of land now, and large areas are being 
opened up each year in a very economical manner, with assured success. 

Bogus Schemes. —The effect of this long struggle has also been to 
weed out bogus schemes, and many people, both in Mexico and the United 
States, judging only by these failures quite misunderstand the possibilities 
of Castilloa cultivation. 

Many large companies floated during the enrlier years of the boom 
have gone under, as only a very small portion of the capital subscribed 
ever reached Mexico. 

THE LAND OF SAND AND CACTUS. 

From I crossed the Isthmus of TeJiU‘ante2)ec% mid 

during the night passed over the mountainous ridge that separates the 
Atlantic side from the Pacific, and at daylight I was in the land of sand 
and cactus, with a clear dry atmosphere, quite a contrast to the dull misty 
mornings of tne Atlantic side, and I travelled fully 200 miles by the Pan. 
American Bailroad before again running into the rubber belt. 

EL liOSERIO ESTATE. 

On reaching il/apQ:5fe;pt?c in the Tonola Department of I visited 

ElBoserio a young estate, which, at the end of 1913 will have 5,000 acres 
under rubber, all planted in 3 years. 

Method of Planting.—A very good example of the method of 
planting now generally adopted in Mexico, viz., close planting seed at 
stake ill the suiP’-~ the outcome of many years experience and observa- 
tion. In the early years of rubber cultivation in Mexico the original forest. 
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was often thinned out and seedling rubbers planted in this partial shade, 
they were however, found to grow very slowly, while it was noticed that 
nurseries made right out in the open, gave a very rapid sturdy growth. 

I believe it was at La Zaciialpa that the first plantings on a large 
scale under this system were made, this was at a time when there was 
difficulty in obtaining a large quantity of seed and only one or two could 
be put' at each stake, with the result that large areas were absolutely 
cleaned out by rats, lizards, birds, &c., until after trying all sorts of things, 
it was found that if the seeds were first steeped in garlic, nothing would 
touch them. 

Under this system the land is cleaned, burned and staked 6x6, 9x9, 
6 x12, 5x10 according to the fancy of the planter and is ready for 
“ seeding ” at the end of the dry season, with the first rains in April about 
10 seeds are planted at each stake. 

At the first weeding about two months later, some of the weaker 
plants are thinned out, and at each subsequent cleaning this continues, so 
that at the end of the second year only one plant remains at each stake, 
the finest from ten seedlings. 

In theory, this thinning out goes on year by year, as the trees inter- 
lock, but for various reasons they are not cut out, and one sees trees d 
years old standing 1^200 to the acre, on some estates. 

This system of planting gives splendid results in the first two years, 
as is shown by the remarkable growth at “ El Boserio ” where some of the 
5 month seedlings are 4 feet 9 inches in height and the 17 month trees, 
17ft. Sin. in height with a girth of more than a foot. Notwithstanding 
this rapid early growth, trees of from 6 to 8 years old do not on an 
average, exceed ours in girth, and nowhere in Mexico did I see trees 
age for age to equal those which we have, wide planted as a shade for 
cocoa, intiermixed with Immortelle, And I believe that Dr. Paul Preuss 
is quite right when he states “A certain amount of shade afforded by 
planting suitable trees appears to me to be necessary for Castilloa, if the 
tree is not to become poor and impoverished ” — {India Bubher Journal 
Quarter Qenhmj Number,) 

Soil. — The soil on the Coastal plain is a very deep friable 

one, and on digging a well here, at 15 feet, the subsoil was a dark coarse 
sand, with no sign of rock or clay, water is always found near the sur- 
face, some Planters attribute the fact that the rubber stands a long 
absolutely dry season to the good capillary action of this soil. In con- 
firmation of this theory, I noticed that in Salvador, only a few miles from 
the edge of the coastal plain, on low undulating lands, under exactly the 
same climatic condition, one did not see a single rubber tree. 

DONA MABIA ESTATE, SOCONUSGO. 

My next visit was to Dona Maria, Soconusco, This estate with about 
1,800 acres under rubber, and with the greater part at a producing age, has 
recently been taken over by an English Company. The early plantings 
were made under rather heavy shade. 

TAPPiNU.—Tapping was in full swing, V cuts extending | round the 
tree, without the vertical channel, being the system used. 

Daily TASK.—-The daily task was 10 litres of latex per man. A bel] is 
rung at 3 a.ni. to wake the women, they prepare food for the menj who 
muster at 4 o’clock and proceed to the field. At the first glimpse of day- 
light they start work, seldom tapping after 10 o’clock as they find, even in 
the wet season the trees do not flow freely after this time. The 
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knife is used, wkicli makes a semicircular groove in the bark, the knife is 
then turned, and with a knife blade fitted on this side, the cut is opened 
to the wood. The men are very skilful, and the tapping is done very 
quickly. Light ladders are used, which fit into each other, so that for the 
uppercuts two ladders can he used and the tree cut to a height of 15 to 
20 feet. 

Goaoulation. — The rubber is coagulated with the juice of the “moon 
vine.” The latex, on being brought in, is passed through a double sieve 
made of fine copper gauze, it is put into wooden tanks and diluted with 
water 5 to 1. The next morning the rvater is drawm olf from below and 
clean water added; in the afternoon the w'ater is again changed, and a 
solutiommade by crushing the stems of the “ Moon Vine” is added (about 
l.| lbs. of stems to 5 galloiisof latex). The third morning the semi-coagulated 
niass is gently patted down while floating on the surface of the water, and 
with, a little "working, the slab can be lifted out of the tank, it is then cut 
into thin slabs and pasted through and through the roils of a small cane 
mill with water flowing over it all the time. 

Dryino. — After drying for ahoiit aweeh it is blocked in a simple 
wooden press and shipped in Ein miciired state. 

Machinery. — An engineer from England was superintending the 
erection of a modern plant, crepeing and sheeting rolls, vacuum drying 
stove, hydraulic press, &c. for handling rubber on a large scale. 

A Surface Feeder. — With the deep, rich, well drained soil of the 
Chiapas plain I thought that the Castiiloa tree might have become a deep 
feeder, but I was able to get a photograj)li and measurements of the root 
system of a large dead tree which shows that even under these conditions 
it is essentially a surface feeder. 

The Milk Ducts.— I also obtained from this tree, a specimen where 
the rubber, solidified in the milk ducts, had made a perfect cast of the 
laticiferous system, similar to that mentioned by Hart (Bidletin of Miscel- 
laneous Information No. 45, Trinidad). 

THE LA ZACUALPA GBOUP. 

The last place I visited in Mexico was the La Zacttalpa group, 
consisting of “La Zacualpa No. 1”, “La Zactialpa No. 2”, 
and “Los Tocoys.'' All under one management, which with 20,000 acres 
under rubber, and 6,000,000 trees, foinis the largest block of Castiiloa in 
the "World. 

Output.— The output for 1910 exceeded 100,000 lbs. and within 3 years 
the annual output will reach 500, (X)0 lbs. 

Four Years Old. — After making experimental tappings of young 
trees and carefully w^atching the results, Mr. Fishee, the manager, has 
decided that trees as youny as 4 years old can be tapped to advantage, 
and "Without injury, provided they are 15 inches in girth. 

These young trees are only tapped to about a height of six feet with 
4 or 5 V cuts, each year as the trees expand the cuts are carried higher up 
the trunk, bo that at ten years there may be about 20 to 25 cuts reaching 
30 feet up the tree. 

Collection.— V arious systems of collection have been tried, tapping 
by day's work, by a task of a given number of trees, payment by fluid 
measure of latex brought in, &c., &c., but Mr, Fishee has now^ introduced 
a plan ^vliich has proved very satisfactory and nearly doubled the amount 
brought ill by the same number of taxipers. 
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Each man 1ms a number in the ‘‘Mill Book” his collecting bucket 
and coagulating tanks have a similar number, at i:)resent there are 240 
wooden tanks, in groups of six, each man’s number corresponds to 3 of 
these, so that the latex brought in on Monday goes into one, Tuesday’s into 
:a second, and Wednesday’s into a third. Monday’s latex being coagulated 
on Wednesday, leaves the first tank ready for Thursday’s rubber, each 
tank is fitted with a tap to draw off the water from the bottom and a glass 
covered slit to show when enough water has been drawn off, and each 
group of 6 has a jet above for filling the tanks with fresh water. When 
the rubber is coagulated on the third clay, it is lifted out of the tank, and a 
number tag stuck into it ; it is taken to the crepeing machine, the rubber 
passes through the rolls, and with its tag goes on to the weighing inachiiio 
where the amount is noted against the man’s number in the “ Mill Book.” 

The daily task. — Under this system, tapping in a 7 to B year field, 
with wild rubber scattered through, 77 men tapped 4,015 trees on one of 
the days that I was at La Zacnalpa, bringing in enough latex to make 528 
lbs. of dry rubber = 62 trees ^er man, with au average amount' of 6'9 Ihs. 
per man. The greatest amount brought in by one man being 9J lbs. A 
man who takes a small boy with him brought in 12 Iba. Ta^iping 12 clays 
during two weeks, these two brought enough latex to make 189 lbs. of dry 
rubber. On the day that I took my notes 506 lbs. passed through the 
crepeing rolls, 18 lbs. through the centrifugal, and 4 lbs. of scrap from 
the tins, buckets, tanks, <&c., making in all 528 lbs, from 4,015 trees==2*2 oz. 
per tree. The men have to bring in 5 lbs. per day and are paid Bd. for 
every extra pound. If after a short trial they cannot do this they are put 
to other employment. 

Centhifugal Machine.-— Here all the water which is drawn from the 
coagulating tanks during the wa.sliing process, runs into large tanks, and 
is passed through an ” Empire” centrifugal machine, which works on the 
principle of the milk separator, but instead of discharging the rubber in a 
fluid state it coagulates it in the bowl. When the bowl is full the machine 
is stopped and the block lifted out and put on a peg to drain, and after- 
wards cut up into inch slabs and passed through the crepeing rolls. 

The centrifugal rubber realizes about 4Jd. per lb. more than the crepe. 
’The maker.s say that the latex should be diluted to 1% I’ubber solids and 
recommend that it should stand 36 to 48 hours before being run through 
the machine. 

DaYiNn AND Peessing. — The rubber is put m the drying room for about 
a week, and afterwards pressed. The shipping boxes fit tightly into a 
strong wooden press, 50 lbs. of rubber is packed and pressed for a time, 
then a frame the size of the box is put in the press above the box, and a 
further 50 lbs. packed, and the whole amount pres.sed level with 
the top of the box, and the lid nailed on before the rubber expands. 

Rainfall.— Through the kindness of Mr. Fisher I was able to obtain 
the following data. 

Average rainfall for the last eight years at La Zamalpa Ho. 1, 
70 inches, with a range of 60 to 89 inches, November to March being 
practically rainless. 

At J'ldlapa only 12 miles away on the “ Foot hills,” elevation 500 
to 600 feet, the average rainfall of the last 4 years was 121 inches, with a 
range of 109 to 127 inches, with 4 dry months. 

In the Coffee Zone only 30 miles inland the average rainfall exceeds 
200 inches. , 

At La Zacual'i^a even in the wet season the mornings are usually 
fine, and tapping is done during ten months of the year. Baring February 
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and March the latex does not run freely, so the trees are rested until the 
rains set in in April, 

Fires. — In the dry season every precaution is taken to prevent fire, 
which is a most serious danger and has caused much loss. 

From ia Zaeualpa I proceeded to Tapaclmla and San Benito, 
where I embarked for Panama on November the 27th after spending a 
most interesting six weeks in Mexico. 

J should nice to express my Iceen appreciation of the great hindness 
and hospitality shown me in every case, and to the truly friendly s^ririi 
in vjhich all information was given. 

GUATEMALA. 

In Guatemala on the railroad from San Jose to GiLatemala City, T 
saw both wild and cultivated Castilloa, and it was interesting to note, that 
on reaching an elevation of about 1,200 feet, one had run out of the 
natural rubber zone in this district. 

PANAMA. 

On reaching Panama, 1 found that the Castilloa tree under cultivation 
was a different variety to the one planted in Mexico, Trinidad and Tohago, 

A Different Variety. — There are a number of mature trees said to- 
be about 25 years old in the grounds of the Anco7i which were 

planted by the French when they were working at the canal, and from the 
general growth, both here, and in the other districts of Panama, it would 
seem to be a smaller variety, and it is the exception to see the branches 
spread out almost horizontally, which is so characteristic of the Mexican tree. 

The latex of this variety does not flow freely at any time, and on the 
tree being tapped it oozes out and quickly thickens, and has to be scraped 
off or left to coagulate as scrap. I noticed plantation trees of about 20* 
years old that had been repeatedly tapped, knowing that the latex would 
not run down, the cuts had been made horizontally, with no attempt to 
centralize it. A native tapper told me that the wild trees give a more 
finid latex, but even these trees do not run freely, the greater amount being- 
collected as scrap, the little reaching the ground being collected on leaves 
spread to catch it. 

SEBDIN&. — The Castilloas were in flow-er when I was in Panama, out 
of about 30 trees I could only find 2 female trees. Tliis question of seeding 
has puzzled me and I should be glad of any information bearing on this, 
point. In Tobago, I have never seen a male Castilloa, the male and female 
fiow^er appearing on the same branch. Cooke states ; “ Both usually occur 
on the same tree though young trees often produce the male or staminate 

i/o. 49). Both at Tuxtepec and Tapachula 
although it was not the general seeding time, I saw several large wild male 
trees in flower. 

Trimen states; The Castilloa trees at Faradeniya and Benaratgoda. 
ijroduced flowers during the dry season ; on examination however, these 
proved to he {Report of the Director of the Royal Botanic Gardens^ 

Ceylon, IHHl.) 

Trimen states “We liafl occasion to cut down a tree at Parademya-^ 
a healthy male specimen which had been planted as a cutting in 1882 and 
had a circumference of stem about 3 ft. 7 m:^—{Rmoyt of the Bwector of 
tue Botanic Gardens, Ceylon, 18B8.) 

The original Ceylon plants came from near Gatun, Panama, 
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THE LABOUR QUESTION. 

In several of the rubber districts there is a scarcity of labour. The 
practice of inaldDg a large advance to each labourer is very general, by 
this, they are bound to the estates being content to work out the advance^ 
and then obtaining another they go off for a time to their village in the 
mountains and it is quite the exception if they do not come back and 
fulfil their engagement. Should a man transfer to another estate the new 
manager has to give him an advance to clear his indebtedness to his 
former employer. 

The pay is from 30/- to 50/- per month of thirty working days with 
food and quarters, which makes the average rate 2/- per clay. The hours 
are long pracUcally from dawn to dark. On Sundays they work 3 hours 
for their food. 

On a few estates Government contract labourers are employed i.en 
men under sentence of imprisonment. These men are fed and paid 1/- 
per day. They work under armed drivers and are locked up at night. 

There are regular labour contractors who will undertake to provide 
men and superintend any estate work from cleaning a ten acre field to 
felling and planting a 2,000 acres block. 

DISEASES. 

Oil the whole, the Castilloa tree in Mexico is singularly free from 
disease. I did not see a single case of “ Collar rot ” which attacks it in the 
West Indies. 

“ Die back ” is fairly common in some places, but where it is not due 
to actual poverty of soil or to the effect of strong drying winds, it has been 
found to be amenable to treatment. 

One large area was pointed out to me, where by cutting 3 feet drains 
every 36 feet, an apparently hopeless piece had been brought into splendid 
condition. And where the soil had been baked and the routs injured by 
hoe weeding, by simply letting everything gro’w up for two years to shade 
the ground and trunks a complete recovery was made. 

Canker will have to be most carefully watched on the Atlantic side 
with its humid climate. In certain districts I saw fine trees killed by it ; 
but the long dry spell of the Pacific slope seems to keep it in check. 
Even here there was serious damage, but I did not see trees actually killed, 

YIELD. 

The yield of Castilloa would seem to be about the same in the 
‘West Indies as in Mexico. 

At San Cristobal de Vega a large wild tree gave 12 lbs. of dry rub- 
ber in two tappings during the year. 

PAi La Zcmmlfa one plantation tree 20 years old gave 2 lbs. 10 ozi. 
at a tapping. 

In the West Indies the following yields are on record ;—' 

Richmond estate, Tobago, a- tree 17 years old gave 1 lb. 10 ok* 
tapped twice during the year.— West Indian Bulletin, Vol. VI, No. 2, 

Botanic Station, St. Lucia, a tree 17 years old gave 2 lbs. 10 oz. at 
a tapping.— West India Bulletin, Vol. VII, No. 1, 

Tobago tree, first 6 feet tapped with chisel. St. Lucia tree, 12 feet 
tapped with 53 V cuts, each separate cut being about 4 inches in length. 
The Mexican trees were tapped with large V cuts extending almost 
round the tree about a foot apart. 



92 


EtTBBBB. — OontinuecL 


AUliough selected trees giyc these good results one could not judge 
the average returns of an estate on these figures, as will be seen by 


the following : — 

Mexico* 

400,000 gave 4 oz. tapped 3 times 


during the year. 

Age 4 to 20 with scattered wild trees 
in cultivation. 

Tapped right up the trunk. 

Age 6-8 — 50,000 gave 1 oz. 
g_7._ 858 „ 1-2 oz. 

6- 7— „ -85 „ 

7- 8— 4,015 „ 2-2 „ 

Single tapping, trees tapped high 

‘ with ladders. 


Tobago. 

24,000 gave 2-| ozs. tapped 3 times 
during year. 

Age 10 to 12, tapped only 6 feet up 
trunk. 

Age 8-12 — 3,000 gave 1 oz. 

6-8 —1,300 ,, 1 „ 

10-15— 750 „ 1-5 oz. 

Single tapping also first tapping 
which is found to give a little 
more than regularly tapped trees. 
6 feet of trunk only tapped. 


The Tobago trees are wider planted than the Mexican but there are 
of course no wild trees to bring up the average. 

At La Zacualim. No. 1, about 400,000 trees were tapped during 1910 
with an output of about 100,000 lbs. an average of 4 ounces per tree. 
During 1907-08, the average was 7J- ounces per tree. This apparent set 
hack is easily explained, during 1907-08, only trees of 7 years and over 
were tapped ; now it has been found that 4 year old trees can be tapped 
to advantage, greatly increasing the total out put while - reducing the 
average per tree. 

Even with this small average yield the gross I’eturn for rubber exceeded 
.£20,000 during 1910 and this with only one-fifteenth of the trees producing. 

On this estate a block of several thousand trees 20 years old have 
given an average yield of 2 lbs. 4 oz, during the last year, tapped three 
times. This is most encouraging as the results are from a number of 
■toee, 

li ii only fair to say that Planters I have met are in no way rsByonsihle 
for such statements as that made by Mr, Ashmore Bussan : — 


‘‘As rpgards the production of the Castilloa compared with that of 
the Para rubber tree, the scale which may be counted upon in /Socorm^co 
'is as follows 

Age years 6, 7, 8, 9, 10, 11, 12, 

Yield lbs. i, f, 1, 1^, U, If, 2. 

Four-years-old trees have sometimes been tapped but the rubber 
iromsuch young trees is very resinous .’ ' — India Buhber Journal Quarter 
Gentury Numher, 

They regret such misleading estimates and loould much rather the 
industry were judged by actual resit Us, 

The above yields would not seem to give much encouragement to 
planting Castilloa if early returns are looked for, hut I am still of the 
opinion that it is the tree most •suited to local conditions, it is hardy, on 
suitable soil it grows very readily and when 3 years old it practically takes 
care of itself. 

It is harvested cheaply being oiily tapped three or four times a year, 
it takes long to mature but as the yield and quality improve, the cost of 
collection becomes less and the Castilloa that we have in the West Indies 

should eventually prove one of our most remunerative assets. 
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Hevea on tlie other hand, has proved in Tobago, a much more delicate 
tree, requiring more labour both in its cultivation and tapping and with 
the high I'ate of wages ruling would not appear to have such a satisfactory 
outlook. 

MARKET PRICES. 

Through the kindness of Mr, Pbaeson I met several of the New 
York rubber br^drers and on comparing notes, as to prices, &c., they 
thought that London rates for cured plantation Gastilloa might range a 
little higher than the New York prices, probably due to the large amount 
of “Para plantations” handled there. All Mexican Plantation rubber 
reaches New York in an uncured state, mostly pressed sheet or pressed 
crepe and of a dark colour. 

Mexican wild rubber sheet or slab always fetches a lower price than 
Mexican wild scrap owing to the way the natives adulterate the slab. 

CONCLUSIONS. 

As a result of my visit I think that the following conclusions may be 
drawn : — 

(a.) That we have the same variety of Castilloa as that cultivated 
in Mexico, where it has been proved that its culture can be- 
made a commercial success. 

(6.) That the general conditions, climatic and economic, are equally 
favourable in this Colony. 

(C4) That from actual experiments, and from information given by 
planters in Mexico, there is nothing to justify the statements 
made that ten to twelve year old Castilloa trees yield an average 
of about 2 pounds per year, but everything shows that the 
average at this age is nearer 4 lb. per tree. 

{d.) That by tapping higher up the tree as is done in Mexico our 
yield can he conaiderahly increased md that by adopting some 
modification of the Mexican methods of tapping and collecting, 
onr cost of ]iroduGtion can he reduced materially . 

(c.) That the percentage of resin in rubber from trees of similar 
age is probably the same in both x^laces, but the resin-contents 
of the average rubber shipped from Mexico would he lower, on 
account of the number of large wild Castilloas scattered through 
the plantations, which are tapped at the same time as the young 
cultivated trees and the latex mixed. 

HARRY S. SMITH. 


Castilloa Tree— Results of Tapping. 


A LAiiUE Castilloa tree was known to have flourished in the Emperor 
Valley which lies on the out.skirts of the Botanic Station. Recently its 
position has been located, and as it is a large tree and had not been tapped 
for several years an experiment was made for the i^urpose of ascertaining 
what yield of rubber could be obtained from a tree of that size and age. 
It is satisfactory to find that in Trinidad a Castilloa tree can give a yield 
of over three pounds of rubber at one tapping. 

About this tree Mr. Broadway supplies the following particulars 
— “As verb ally requested I give you what I know about the largest tree .. 
“ of CasHlloa elaatica iii Emperor Valley of Government House Gardens. 
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This must liave been planted in Mr. Prestoe’s time who had charge of 
the Botanic Gardens previous to Mr. J.H. Hart’s arrival in the Colony in 
** the year 1887, for I have known it myself during the past twenty two 
“ years and from its size it must have been several years old then. I would 
“ therefore place the tree, approximately, at the age of 30 years. From the 
old scars it shows that tapping has been carried out on previous occasions. 

“ Two photographs of the tree were taken on the 6th February. During 
the same day, before breakfast, the tree was bled in the presence of your- 
^* self, Mr. Norman Lamont, Mr. A. E. Collens and myself. The next tap- 
“ ping was finished up to a height of 40 feet by Mr. Feilden, the Acting 
■“ Curator, and Domingo. 

“ Circumference at base of trunk ... 9 feet, 

“ „ six feet above ground 7 „ 

“ The latex and scrap were sent to the Laboratory to Mr. Collens. 

“ The bleeding w^as carried out on the “ Smith” system of chisel cuts 
“ right aromid the body of the tree with cuts one foot apart vertically.” 

The rubber has been separated and weighed by Mr, A. E. Collens who 
reports : — 

Bubber Eeturns — Large Castilloa tree Emperor Vallev. 


Tree tapped on 6ih and 8ih Fehmary. 


Begistered Latex ... 

2,400 ec. 


Weighed on ISih. 

Scrap recovered from tree 

882 g. 

Frepared at Laboratory. 


2 Biscuits 

134 g, 

1 Sheet 

457 „ 

Scrap ... 

25 „ 


616 g. 


1,448 g. 
=51-07 ozs. 
3 lbs. 3*07 ozs. 

A. E. Collens. 


Tapping Para Trees— Experiment Station. 


Progress Beport. 

The following are the results obtained to date from six trees tapped on 
alternate days :~ 


) — September 

12th to aoth 

Yield of Rubber per tree, 

... 3 ‘89 ozs. * 

October 

1st „ 31st 

... 6*57 „ 

November 

1st „ 30th 

... 4-89 „ 

Deceruber 

1st „ 15th 

3-16 „ 

December 

16th „ 81st 

... 4‘07 „ (5 trees ’’0 

January 

Ist „ Blst 

... 8*26 „ 


" No. 5 coasiid to give latex, 
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The variation in yield is considerable as the following figures show: — 

12th Skptember, 1910 to 31st January, 1911, 

Tree. Yield in Lwtex, Estimated yield in riMer. 


No. 1 

... 3,427 ec. 

... 42*35 

ozs. 

„ 2 

... 8,764 

... 44*84 

5> 

. B 

... 8,617 

... 44*77 

35 

„ 4 

... 1,061 

... 12*91 

53 

„ f) 

653 

... 8-04 

!5 

n fi 

... 1,577 

... 19*36 

35 


The Oastilloa Tapping Prize. 

There is no reason why some of our local Planters should not try 
to secure this Prize. Many of them have had personal experience in various 
modes of tapping, and tapping instruments. 

The “ India Bubber World ” (New York) Trophy, 

‘‘ This trophy of silver is a cup fifty inches in height, and is of most 
artistic design and workmanship. The stem of the cup represents -a trunk 
“ of the Castilloa elastica, beside which is depicted a man with a rubber* 
tapping knife in one hand and a calabash in the other, tapping the tree 
“ in the destructive manner common to wild-rubber gatherers. The upper 
“ part of the tree trunk terminates in a cluster of Castilloa -elastic a leaves, 
“which holds a vase graceful in form, the centre panel bearing the 
“ inscription : 

“ The India Bubber World Trophy, for the Best System of Extracting 
Latex from the Castilloa elastica. International Bubber Exhi^ 
bition, London, 1911.” 

“ The middle of the border, at the top, shows a raised hemisphere of 
‘‘the countries in which the Castilloa elastica thrives. On each side is a 
“frieze of planted Castilloas. The Trophy, in American butler and French 
“ grey style, represents a value of |1,000, and the well-known silversmiths 
“ llieges and dust. New Yoi'k, are the makers. 

“ The cup is offered specifically for the solution of the Castilloa elastica 
“problem, .tt is well to remember however, that if this is satisfactorily 
“ solved, a new value will be placed upon the sapiums, funtumia, ficus, 
“ gutta perchas of all kinds, including jelutong, as well as the Castilloa 
“ elastica ulei.” 


Conditions OF the Competition. 

(1.) The award is to be made for the best process, method, tool, or 
appliance, for extracting the maximum amount of latex from the Castilloa 
elastica, without permanent injury to the tree. 

(2.) There will be no entrance fee. 

(3,) Entries may be tools o'r appliances, together with full description, 
or drawings accompanied by descriptions. . 

[4.) Tools, appliances, or drawings submitted for competition will be 
assembled as one exhibit, known as the India Bubber World Competition^ 

(o.) The cnp will be the absolute property of the successful contestant. 
It will be presented to the winner (or his accredibed representative) at 
the International Bubber Exhibition Dinner, to be held in London y’v bile 
the Exhibition is in progress. 

(6.) The judges have the right to test every tool or appliancer 
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(7,) Tools, appliaucBs and drawings will be returned to the owners or 
representatives at the close of the Exhibition. 

(8.) A^liile the management of the Exhibition will scrupulously protect 
the exhibitSv they will not be res|)onsible for anj^ loss or damage from any 
cause. 

(9.) The judges’ decision shall be final, and entries will only be accepted 
on this understanding. 

(10.) All entries mnst be made to the Awards Committee, Inter- 
national Bubber and Allied Trades Exhibition, Ltd., 75, Chancery Lane, 
London, AV.C., by Monday night, May 1, 1911. Letters bearing postmark 
May 1 will be accepted as entered at the ofSces on that date. Entries 
should be sent by registered post, or delivered by hand, so that a receipt 
may be given for them. Exliibits for competition must be sent direct to 
the Awards Committee, Royal Agricultural Hall, Islington, London, N., 
but should not reach that Duilding before June 15, and not later than 
June 20. Transportation must be paid on all exhibits. 

The Exhibition opens June 24tih, and closes July llth, 1911. 

(Circular from Organising Manager.) 
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Para Plants— Local Distribution. 


A nisTEiBUTiQN of the small number of plants produced from the 
seeds imported fi’orn Malay has been made to different parts of the Colony. 
In this way, it is hoped, that the most suitable soils for Para will be ascer- 
tained. , 


In speaking of a ‘clearing' one has in mind an area of stripped 
jungle such as is to be met within the Mid-East, where the mass of alienated 
Para rubber is located. This work is most economically performed by 
contract, and the cost, which should include roading and draining ought 
never to exceed 30 lis, (J£2) per acre. Operations are usually commenced 
in the dry season, so that the cleared land may be ready for planting during 
the rainy period that follows. Perhaps the most serious problem present- 
day planters are faced with in this connection is that of the distance at 
which the trees should stand. It is a problem which for the last seven 
years has caused more controversy than any other question associated with 
the indus|ny, and it is as burning a topic in the tropical bungalows to-day 
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as ever it was, with never a sign of agreement in sight. The reason is not 
far to seek, and if there be any call to frame a coiiiplaint in the ma,t- 
ter, it should be laid at the doors of the Tvew authorities themselves, 
since they and they alone were responsible for the cultural policy 
associated with the introduction of the rubber tree into the Mid- 
East. But I am one of those who do not admit that there is blame 
to lay at anybody’s door, because I regard the whole question of “ close 
versus wide planting” as a more or less manufactured bogey. On the 
one hand we are warned against placing Para trees at distances less than 
110 feet each way, since at these intervals fungoid and other disease pests 
have less chance of contaminating, the roots have freer ihay, and the 
branches more elbow-room. Well, I have seen plantations set out on this 
scale, and I have the proprietor’s authority to say that he is in perfect 
sympathy with me when I describe these trees as a disgrace to their kind 
and as the greatest botanical frauds that ever burdened a plantation. On 
the other hand, not many miles further I saw a plantation of fifteen-year- 
old Para trees standing 8 feet by 10 fee b, tall, straight, and well holed, the 
moat beautiful things the eye of a rubber man might behold, and I was 
not at all slirprised to learn from the visiting agent that these trees gave 
over 9 lb. of dry rubber per year on the quarter half-herring-bone system 
of tapping. 

What, then, is all this quarelling about? Can anyone but the planter 
himself decide the question ? For insbance, take the case of our friend 
who has occasion to hourly curse the genius who persuaded him bo plant 
his trees BO feet apart. The land here lies on two hill slopes, the openings 
of which provide perfect pockets for every gust of wind which comes that 
way, with the result that for every day during the prevalence of the South" 
west monsoons these poor trees are swept by the wickedest little toy- 
e.yclones imaginable, whilst during the North-east monsoons, through the 
vagaries of the opening at the other end of the range, this unfortunate 
plantation is deprived of fully 25 per cent, of its allotted rainfall, and the 
rubber only exists on sufferance in consequence. 

I was able to convince my friend that in Brazil the seringueiro is not 
troubled in this respect with the torments of distances, for the Hevea 
hrasilicnsis although found but two to ten to the acre, is yet invariably so 
crowded on all sides by forest giants and undergrowths that it is often very 
difficult to obtain an adequate basal tapping of the tree, hie has 
accordingly decided to carry out my suggestions —first, to blot out the 
wind scourge by planting up Darien Gastilloa 20 deep across these openings, 
.and then to fill up the intervals of the old plantation so that the trees are 
nearly as possible 15 feet by 10 feet in the plantation. Leb me at once say 
that to my mind this is the ideal distance at which Hevea brasiliensiM 
should stand on sloping wind-swept ground. Where, however, the land is 
.fiat and sheltered they should be planted 20 feet apart each way. The 
Hevea cannot tolerate the wind. Under its influences the plant becomes 
stubborn, and refuses to grow save in a fantastic fashion all its ow.p, and 
in a manner inimical to any chance of its ever becoming a profitable tree. 
Hence the first principle in successful cultivation is the prevention of any 
wind exposure and the planting of the tree at distances in conformity with 
the lie of the land. This work should be undertaken as soon as the 
contractor can hand over the ground as ib is cleared. 

We begin by staking out the plantation with white-painted “ stubs” or 
sticks, which are placed just Where the trees would stand, and always in 
an easterly by westerly direction. “ Holing” is the next operation. 
This consists of the removal of a circle of earth around the mark stake 
at a diameter of 18 inches and a depth of 9 inches. The soil is well xmh 
yerised, and where the seed is raised direct and sowing to stake” methods 
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are in operation, the soil is replaced and the seed put 2| iriclies deep, 
germination taking place generally in about 20 days. If “ stumps ” are- 
use d the shortened saplings -for such are stumps, — are placed in the hole, 
the tap-root being allowed to lie in a narrow funnel of earth, so that the 
tender surface-feeding rootlets rest evenly 6 inches from the surface, the 
soil of which must be w^ell pressed down without unduly cramping the 
young plant. 

When the plantation has received the final touches at the hands of 
the contractor, and the seed, or the saplings, placed in position, it is then 
that the planter must exercise the greatest and most careful supervision 
ill order to provide against animal and insect ravages, and the dangers 
arising from abnormal growth of the rank weed and grasses that are 
always on hand ready to battle out the problem of existence with 
cultivated rubber. It is a good plan to weed around the plants at a 
diameter of 6 feet every month and to cut down every two months all 
other growth and lay it as top mulch over the roots of growing trees 
Nothing benefits the plants so much as this treatment. At the end of the 
season the trees should be of a stature sufficient to enable them to take' 
care of themselves for the next three months, when they will have attained 
an age of one year. This is the period when the proprietor should go 
carefully over his plantation and condemn out of hand all trees that have 
failed to “ bole ” or that shoiv inclination to branch near the ground. 
These must be destroyed, together with any that exhibit signs of insect 
or fungoid ravages, and the whole burnt straight-awaiy. 

When the trees are eighteen months old they may be manured lightly 
with a mixture of lime, castor cake and basic slag, which should be dusted 
by hand over the w’hole line of rubber represented by a 3 feet boundary of 
each side of the tree. This should be repeated every six months until the 
trees are 3^ years old, when they may safely be asked to live the remaihilig 
year of a playtime existence in a loyal endeavour to rejoice the heart of 
the patient planter when first he applies .the knife at the experimental 
tapping Bt^ge.'—(Tke Buhher World.) 


Rubber in Mexico. 

Ik Mexico india rubber is obtained from two different plants, Guaytile 
in the north of the Bepublic, and Gastilloa elasiica in the South. The 
total export of rubber from Mexico in the fiscal year 1908-1909 amounted 
to 6,015,173 kilos. [13,261,000 lb.), with a declared value of ^£850,661, the 
respective proportions of Guayule and Castilloa being 5,601,858 kilos 
(12,348,800 lb.), and 413,315 kilos (911,200 lb.), or 93T2 and 6‘88 per cent. 
It is stated that expectations with respect to the Castilloa tree are far from 
being fulfilled. In Palenque there are well developed 14 year old trees 
yielding no latex, wffiilst in the Isthmus 7 or 8 year old trees in normal 
condition give 90 to 120 grins. (3'2 — 3-5 oz.) per year. The most promising 
Castilloa plantation has an area of 500 hectares [1,235 acres) with 350,000 
trees 6 to 8 years old j’ielding 86,800 kilos. (81,130 lb.), of commercial raw 
rubber, which corresponds to 7B’6 kilos per hectare (65*7 lb. per acre), and 
105 grms. (3*7 oz.'j, for each tree. It is difficult to estimate the extent of 
the Castilloa cultivated in Mexico, but the total area according to the most' 
reliable estimates for the Palenque, Tabasco, Yeracruz, and Soconusco 
districts amounts to 36,000 hectares (88,920' acres) . Taking the yield for a 
10 year old plant as 150 grins. (5*3 oz.), and assuming that there are 500 
trees per hectare (200 per acre), then the yield of plantation rubber iu the 
year 1915, given favourable weather conditions, may be estimated at 
2,700,000 kilos. (5,952,400 lb.).— H. X. Ludewig, m Tropen'^fioimer. , 
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Section VII.—CERBALS & STARCHES. 


Soya Bean. 


Samples of the following varieties of Soya Bean have been kindly 
supplied by the United States Department of Agriculture and will be 
planted dining the coming season: — 


17263 
17268 
17271 
17852 B 
21999 


Austin. 

Ito San. 
Harbeiiandt. 
Peking. 
Taha, 


Section YIII.-PIBRES. 

The Improvement of Sea Island Cotton by Hybridization. 


The improvement of plants, both economic and ornamental is a 
problem which is commanding the attention of expert agriculturists and 
horticultiiralists more and more every year; and within the last few years 
a large mimher of trained scientific men have seriously taken up the study 
of plant improvement, stimulated by the discoveries of Mendel of the 
underlying principles of hybrids, which were published in the Transactions 
of the Brunn Natural History Society in 1866. This paper was lost sight 
of until 1899, since when a very large amount of work has been done by 
investigators in many countries. 

' In these days when careful observations are being taken of plants 
grown on a large scale, and when new varieties are being tested in various 
countries, it is found that although many plants have certain excellent 
characters yet they may exhibit other characters which are not so 
desirable. 

One variety may be producing a crop of excellent quality, but the 
quantity produced may be so small as to make it unremunerative to grow. 
There are many factors which may account for this, such as susceptibility 
to disease, small size of plant, or inability of plant to accommodate itself 
to climatic conditions, etc. There may he other plants which are exceed- 
ingly hardy, standing np well against diseases and producing large crops 
hut of an inferior quality. It is seen that both these types of plants have 
certain very desirable qualities ; and Mendel showed, and since his day 
many other investigators have shown that with many plants the good 
qualities of each can be combined together with the exclusion of the 
undesirable qualities. 

The quality of a crop may be influenced by the conditions under which 
it is grown. Yarious places may start work with the same set of seed, but 
after a short time these various places may he each producing a crop of 
different quality. This is well illustrated with cotton in the various West 
Indian Islands ; and in the United States of America the finest quality of 
Sea Island cotton is produced near the coast, there the quality remains 
more or less constant from year to year, but when grown inland it soon 
deteriorates and after a few years seed has to be brought again from near 
the coast. : 

In the early days of th e recent revival in cotton growing in the West 
Indies, trials were made with different kinds of cotton, and as the result 
of these trials Sea Island Cotton was selected as the most satisfactory. 
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The quality of the cotton produced has not been in any way unsatis- 
factory. In 19*08 when the West Indian Cotton Growing Conference was 
held ill Manchester, Mr. E. Eonias Oliver' stated to the "West Indian 
cotton planters “Yon can grow cotton of the best description, better than 
anyone" else in the world.” This was after cotton growing had been in 
progress for some years. And in a letter recently received from Mr. 
Wolstenholme, the broker, through whose hands passes all the West 
Indian Sea Island cotton sent to the British Cotton Growing Association, 
he says “the ginning, preparing, etc. of West Indian Cotton never has 
left inlich to he desired and it is still as good as ever it was.” There is 
therefore no doubt about the West Indies being able to produce the finest 
Sea Island Cotton, but the question of quantity produced has to be very 
seriously considered. 

In Tobago as elsewhere in the West Indies the returns have not been 
satisfactory. At the 1908 Conference held in Manchester, Dr. C. E. 
Gooding of Barbados stated “ when we first began to plant cotton in the 
'VYest Indies we got very lai'ge juelds, and if the yields per acre had kept 
up, well, we might have been able to grow cotton at a profit at one 
shilling per pound. But unfortunately, as the area over which cotton was 
planted extended, the pests that affect cotton also began to increase very 
much, and now I don’t think we get half the yield per acre that we had 
three or four years ago.” 

In a report just published by the local Department of Agriculture of 
Barbados, Mr. Bovell, the Superintendent, says “ The local Department 
of Agriculture continued certain experiments started in 1905 for improving 
the quality and increasing the quantity of lint obtained from the Sea 
Island Cotton. The seed of this variety was obtained from the Sea 
Islands in 1903, and at first the yield and quality was all that could be 
desired. Unfortunately, however, after it had been planted a few years 
the plants seemed to become susceptible to the attacks of fungoid diseases 
and insect pests, insomuch that the out-turn decreased considerably.” It 
is therefore evident that attention must be directed towards making a 
hardier and a more productive plant. 

Plant selection experiments have been carried on in Barbados since 
1905, until January, 1908, by the Imperial Department of Agriculture, in 
conjunction with the local Department of Agriculture and the planters, 
since then by the local Department in conjunction with the planters. The 
principle of this work was to select the most desirable plants in the field, 
and the seed from these selected plants was used to establish a nursery ; 
the best plant in the nursery was then used to establish a nursery the fol- 
lowing year, and the balance o£ the seed from the remaining plants for 
planting out in the general field. And now after five years very careful 
work Mr. Bovell points out that the “ decreased yield combined with the 
drop in prices in the markets of the world caused a number of growers'*' to 
curtail the areas they planted annually, and in some instances to discon- 
tinue growing cotton entirely.” To show the extent of the decrease he 
points out that in 1907-8, 7,194 acres were planted in cotton in Barbados, 
1908-9, 5,768 acres, and in 1909-10, 4,121 acres. 

Naturally one concludes that the plant selection experiments so care- 
fully carried on in Barbados have not produced the results that were 
expected as regards increasing crop returns, for in spite of this plant selec- 
tion the output has continued to decrease. 

The quality of the cotton produced has not diminished as is shown by 
Mr. Wolstenholme ’s letter, but the crop returns have diminished. The 
plant is still a delicate plant and unable to stand up against the diseases. 

It is therefore time that a new line of investigation was enter e 6 upon. 


lu Barbados. 
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In these islands there are types of cotton thoroughly’’ acclimatised, 
hardy and very proli’fie, and these can very readily he crossed ■with the 
Sea Island plants. 

"While I was connected with the Imperial Department of Agriculture 
in Barbados, I found in the season 1906-7 a different type of plant growing 
amongst the Sea Island plants in many of the Barbadian fields, and these 
struck me as being possibly hybrids, crosses between Sea Island cotton 
and a native type formed naturally. I tried and ivas successful in 
obtaining crosses between a good Sea Island type and a good native 
variety. As the bolls were not ripe when I left for Tobago in January, 
1908, Mr. Eovell very kindly had the plants seen after for me, and when 
the bolls ripened sent the seed cotton on to me here. These were sown in 
July, 1908, and produced very large plants whose general appearance was 
that of overgrown Sea Island plants. The fruiting branches bore as many 
as twenty bolls and the cotton produced was very similar to the Sea 
Island cotton. They also gave very large yields, some of them producing 
as much as six pounds seed cotton. This experiment is still being con- 
tinued along Menclelian lines with the object of prodneing a stable variety, 
and as most of the beat qualities are dominant this takes a longer time than 
would have been the case had they been recessive. 

In the crosses made in Barbados the Sea Island cotton plant was 
used as the mother plant. 

In 1908, I made other crosses using the native type as mother plant, 
with the same result as given when Sea Island was used as mother plant. 

A large sample of cotton obtained from plants grown from these last 
crosses was forwarded to the British Cotton Growing Association for 
report, no information as to origin whatsoever being given. And on 
Maixh 7, 1910, the Secretary wrote : — 

“'VVe (lufy received the sample of Sea Island cotton whicli we have submitted 
“both to our brokers audio Mr. E. Lomas Oliver. The latter writes as folhfws : 
“Many thanks for the sample of Dr. Gooding’s cotton grown in Tobago which I 
“consider is slightly superior to that which he grows in Barbados.” Messrs. Wolsten- 
“ holme and Holland write : “The cotton is clean, good colour, staple fine and strong, 
/ value 19p. per lb.” 

Yours faithfully, 

E. H. Oldfield, 
Secretary 

Mr. Oliver evidently was under the impression that it was grown from 
seed obtained from Dr. Gooding’s estate in Barbado.s. How he got that 
impression I do not know. However, this comparison with Dr. Gooding’s 
cotton is of great interest, for at the Manchester conference held in 1908, 
Mr. 'Wolstenholme when asked what kind of cotton he would recommend 
to be grown, said ; “ There is a sample of cotton on the counter grown by 
Dr. Gooding. I consider it is the most suitable you can grow . , . . , 

It is strong cotton and not too fine.” And now Mr. Oliver classes this as 
slightly superior to Dr, Gooding's. This is very encouraging as regards the 
quality of the cotton produced by these first crosses. 

In the “ Agricultural News” of July 23rd, 1910, the results of a similar 
experiment are described which had been worked, by Dr. G. E. Gooding in 
Barbados. The trees produced by first crossed seed were very large, and 
ha obtained from them heavy crops of cotton which was well reported upon, 

Mr. Bo veil also describes similar experiments in the report of the 
Local Department published August 19th, 1910, and he states “that there 
was a marked difference in the vigour and healthiness of the majority of 
the plants when compared with practically all the old varieties, while the 
lint in most instances was good.” 
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At the present time I have about one and a half acres planted out in 
these first crosses. The seed was sown in August, >Septeniber and October 
of this year. Those planted in August are at present exceptionally good, 
perfectly uniform, not a speck of disease to be seen anywhere, crowded 
with boils and over seven feet high. It is the finest set of plants I have 
seen in the West Indies. At first one is under the impression that the 
plants are too high to be picked, but when the bolls ripen they w'eight the 
top of the plant- downi so that there is no difficulty in reaching any 
of the bolls. 

The seed produced by these plants will not reproduce offspring like the 
mother plants, but a very gi'eat variety giving every possible combination 
of the Sea Island and native types, so that it would be necessary to pre- 
pare fresh crosses to supiolj seed for planting each season. 

Up to the present the first hybrids have been perfectly uniform in my 
experiments, and there would be no difficulty in producing first hybrid seed 
to supply the requirements of the West Indies. A stable variety would be 
more desirable, but until w^e produce one the best plant so far seen in 
the West Indies is a first cross between Sea Island cotton and certain of 
the native types. 

The Trinidad Department of Agriculture has made arrangements with 
me to supply all growers in Tobago and Trinidad with this hybrid seed 
during the corning season, and it is hoped by planting hybrids this Colony 
will produce cotton which will be highly remunerative. 

Being larger plants than Sea Island they will require wider spacing, 
and I would not recommend rows to be closer than eight feet, and plants 
five feet apart in the row. This will allow about 1,089 plants per acre. If 
we calculate the returns at a low estimate, say 2 lb. seed cotton per plant, 
this would give 2,178 lbs. seed cotton per acre, as yet an unheard of 
return for seed cotton giving lint of the quality as reported on by the 
British Cotton Growing Association. Supposing the seed cotton to give 
25 per cent, lint we should have 544^ lbs. lint per acre, against 175 lb. per 
acre given by Sir Daniel Morris at the Manchester Cotton Growing Con- 
ference in 1908 as being the average return of the Island of Montserrat 
and higher than the average of any of the other Islands for that season. 

Thos. Thounton, 

Associate of the Eoyal College of Science, 
London. Late Travelling Inspector 
in connection with cotton investiga- 
tions in the West Indies, connected 
with the Imperial Department of 
Agriculture. 

Tobago, 

8th December, 1910. 


Notice to Cotton Growers— (Tobago.) 

Sea Island Cotton will be purchased at the Cotton Factory, Scar- 
borough, on the first Wednesday of each month, between the hours of 9 
a.in., and 12 noon. The factory will be opened on January llth, 1911. 

Clean Cotton only will be purchased, all stained Cotton and broken 
leaves must be carefully removed before bringing to the Factory. 

“Wild Cotton” and “ Marie Ga] ante” must on no account be mixed 
with Sea Island Cotton. 
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The price paid for Sea Island Cotton will be according to the quality 
offered. For best Sea Island 7 cents per lb. of seed cotton will be paid. 

Arrangements will also be made for cotton to be ginned and baled for 
Growers when so desired, and shipped to the British Cotton Growing 
Association to be sold on their account. 

When cotton is to be shipped on behalf of Growers who comply with 
the conditions made by the Government, an adv^ance of 20 cents per lb. of 
cotton lint of the best Sea Island quality will be made when shipped, to be 
repaid to the Government from proceeds of sale ; and the nett price 
obtained less advance and expenses will be paid to the Grower in due 
course when account sales are received. 

One and a half cents per lb. of lint will be charged for ginning and 
baling ; or in lieu of this fixed charge, the actual expenses of ginning and 
baling may be arranged for. 

P. CABMODY, 

3rd January, .1911. Director. 


Notice to Cotton Growers. 

N OTiCE is hereby given that the Department of Agriculture has arranged 
for a supply of very special Sea Island Cottonseed for the coming planting 
season. 

To obtain the best results the ground must he thoroughly prepared 
early in May, so that the seed may be planted with the first rains. 

Intending Planters should give in their names at the Botanic Station, 
Tobago, stating the acreage they intend to plant. 

The seed will be ready early in May, and will be supplied free of 
charge. 

Those interested may see a plot of this new cotton on application to 
Mr. Thomas Thornton at “ Old Grange” Tobago. 

P. CABxMODY, 

20tli January, 1911. Director. 


Paper from Megass. 

■(Head (ft the International Confereyice of Tro'iyieal AgTimltivre, BrimelB.) 

The problem of utilising waste fibre from Sugar Cane has from time, 
to time attracted the attention of sugar planters in all countries. The 
first patent for making paper from sugar cane was taken out by Berry 
in 1838. • " ■ _ •; 

During the 70 years since then there has been very little progress in this 
direction until the late Mr. Bert de Lamarre of the Tacarigua Paetory, 
Trinidad, B.AY.L, announced that his expeninents had resulted in the 
production of a marketable article of fairly good quality. 

Previous to this announcement it was believed that no better use 
could he made of megass than as a fuel for the boilers. Special furnaces 
had been successfully devised with the object of burning the wet niegass 
•as it came from the mill, which was a peat improvement on the older 
method of slowly drying in the sun to fit it for use, still rather imperfectly, 
as fuel in the ordinary furnaces. Its value as a fuel was reckoned at 7s. 6d. 
a ton when coal cost's BOs. a ton ; but in Trinidad this value will be con- 
siderably f educed when local petroleum becomes available for mdustrial 
purposes. 

There were many causes why megass could not be remuneratively 
.converted into paper in former times, among which may be mentioned the 
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high prices of iiiachinery and chemicals in tropical countries, the difficul- 
ties of ohtainiug shilled labour, and the comparatively low prices then 
prevailing for fibres even of the best hinds. Another cause of failure was 
the ambition to produce on the spot a white paper suitable for writing- 
purposes.. 

The increasing high prices of fibres in recent years naturally drew 
attention to inegass once more. Though used as a fuel it could still he 
regarded as a waste product, the quantity available was fairly large, and, in 
the cane growing countries, science had made such considerable strides in 
other branches of the sugar industry that machinery and chemicals -were 
no longer unfamiliar materials, and Engineers and Chemists were employed 
in all the larger factories. 

The first process employed by Mr. Beid de Lamarre consisted in fer- 
menting the inegass in heaps for the purpose of softening the harder fibres. 
This had the disadvantage of being a slow process. Eor two years he 
continued his experiments and he was subsequently advised and assisted 
by Messrs. Cross and Bevan the well-known hbre specialists. 

The most suitable form for marketing the fibre necessarily received a 
full share of consideration. 

The crude crushed fibre was too bulky for shipment in proportion to 
its value, pulp retained too large a percentage of water to make this product 
remunerative; and it was finally decided to prepare a crude paper or half 
stuff whi eh could be shipped in sheets, and, being dried in the usual way, 
contained only a small proportion of water. Successful experiments were- 
made in bleaching, but it was decided that ordinary brown sheets were the 
most likely to command a ready and remunerative sale. 

A modern well equipped paper-making machine was imported, and 
experiments with it on a large scale confirmed the results wdiich had been 
previously obtained by hand labour. This machine has been used for 
experimental work for more than a year, and in a short time the paper or 
half stuff — whichever is likely to prove more remunerative — will be placed 
on the market. 

One of the most important results of these experiments is the improved 
quality of paper produced by the blending of inegass with other local fibres 
which remedy the defects of the sugar cane fibre. Many sources of such 
fibres have been tried, e.g., Banana (leaf and stem) Agave, Maize, Hibiscus, 
Bamboo, Bois Canon (Cecropia peltata), Sunfiower, native grasses and 
others. Of these a blend of Megass, Bamboo, and para grass has far 
given the most successful results. These blends are more easily bleached 
than megass alone, and very fair specimens of white paper have been 
produced. 

A rough estimate of the quantity of fibre available at the sugar factories 
of Trinidad will show the extent to which the cane sugar industry may be 
ben efitted by the utilisation of inegass, and the possible addition to the 
world’s supply of paper making material. Ronghly it may be calculated 
that for every ton of sugar produced a ton of crude fibrous material will 
be available, which gives for Trinidad 50,000 tons of fibrous material as 
the annual output. Allowing for 12 or per cent, of water, and for a 
small amount of short pulverised fibre, there wull remain about 80 per 
cent, of commercial fibre which corresponds to an output of 40,000 tons. 
As pulp this should be worth at a low valuation about ^£200, 000. Purified 
, to a better class paper-making material the 40,000 tons would probably be 
'reduced to 30,000 tons worth about J612 a ton or ^6360, 000 ; or when Blended 
with bamboo and para grass w'orbh £T5 a ton or .£450,000, Muclvof this 
crude paper could be sold locally for common wrapping paper on which 
the freight charges on imported paper of this quality are high in proportion 
to the value. 
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SOILS.. 


Th e output of BUgar in the British "West Indies, including British Guiana, 
is about 200,000 tons annually, which represents 200,000 tons of rough 
fibre ; and the cane growing countries of the world with an output of 
6,000,000 tons of sugar can produce about 4,000,000 tons of fibre worth in 
the form of paper at least .i£60,000,000 or about half the value of the world’s 
output of cane sugar. As a subsidiary industry even if only jE 30,000,000' 
were realised it is well worthy of consideration by those engaged in the 
Cane Sugar industry. 

P. CARMODY. 

May, 1910. 

Section IX.^SOILS. 

Analysis of Tobago Soils. 


It was reported to the Department that in the soil from Les Coteaux 
School Gardens, Cedar and Hibiscus grew three or four times faster than 
anywhere else in the district. 

It is a sandy soil with a relatively high proportion of potash and 
phosphoric acid in readily available forms. 

The soil from “Louis d’Or” Estate is from an experimental plot 
which had received an application of lime at the rate of one ton per acre. 

Bepokt. 


The sample contains : — 




Louis fVOr 

Lbs Coteaux 


Lstate * 

School Q-ardanf 

Pebbles and sand ... 

8 


Fine soil 

92 



100 


The air- dried fine soil contains: — • 



Water 

3-22 

3'80 

Organic matter and combined water 

7-96 


Mineral matter .... 

88'82 



100-00 


Composition of fine soil deied at 100° Centigrade. 


'1= Organic matter and combined water 

8-225 

4-48 

So hible Silica 

•713 


Oxides of iron and alumina 

19-432 

9-85 

Lime ... ... ■ • 

2-924 

1-81 

Magnesia ... 

■238 

1-06 

Potassium oxide 

■130 

0-2'> 

Sodium oxide ... ... 

■131 

■036 

Phosphoric anhydride ... 

•149 

0-16 

Sulphuric anhydride ... - ... 

Nil 

Trace, 

Chlorine 

■005 


Insoluble silica and vsilicates 

68'052 

■ 82-48 ' 


100-000 


" Containing : — 



Total Nitrogen 

•215 % 

■08 % 

Available Plant Food. 


Potassium Oxide 

■0060 % 

■0460 % 

Phosplioric anhydride... 

■0493 % 

■0760 % 

Nitrogen as Nitrates ... . 

•0013 % 

■0004 % 


* Analyst — Joseph de Verteuih t Analyst — 0. Harold Wright. 
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Section XIII. -LIVE STOCK AND POULTRY. ^ 

Results of Analysis. 

Sample OF Grass (“Rabbit Meat”) Tblanthera Polyg-onoides. 
The sample contains: — 

Water ... ... ... ... 15-50 

Dry substance ... ... ... 84-50 

100-00 


Composition of Dry Substance. 


Soluble albuminoids ... ... Nil. 

Insoluble albuminoids ... ... ... 11*06 

Digestible fibre ... ... ... 30*33 

Woody fibre... ... ... ... 20*78 

Soluble ash ... ... ... ... 11*09 

Insoluble ash ... ... ... 4*74 

Amides, chlorophyll, etc. ... ... 22*00 


100*00 

Joseph de Verteuil. 


Pedigrees of recently imported Stock (Government Farm), 


Dominion Short-horn Breeders Association. 


Certified Copy of Pedigree recorded in the Dominion 
Short-horn Herd Book. 


Red Chief-78569. 

Bed, calved August 6th, 1909, bred by A. N* Griffeu, New Minas, N.S., 
calved the property of Nova Scotia Agricultural College, Truro, N.S. 

Bmn. 8i7*e. 


Favourite’s Gem — 55905 

Favourite’s Fancy 

Jeanette 

Miss Lily 

Favourite 2nd 

Favourite 

Dairymaid 

Daisy 

Snowdrop 

May Queen 

Daisy 

Young Lily 

Lily (imp.) — 302 

Beauty 


Deeside Chief— 60837 (91458) 

Chief Ruler— 45165 (80694) 
Scottish Pride (imp.) — 20839 
Guardsman (imp.) — 18956 
Premier Earl — 1281 [48454) 
Highland Lad— 1889 
Duke of Bedford— 505 
Victor — 1134 

Young Tweedside (imp.) — 282 
Prince Albert— 943 
Comet— 432 

Young Forester (imp.)— 276 
Young Farmer (imp.)— 275 
Warden— (1563V 
Rockingham — (560) 

Sir Harry — (1444) 

Colonel— (152) 

Colling’s Son of Hubback- — (319) 
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Ohieftain —75033 . 


Red, mark in forehead, calved May 
Oxford, N.S. 

Dam. 


190S, by Wylie W. Eeid, 
Sire. 


Daisy Walsingham — 64840 
Daisy 

Lady Walsingliam 8th 

Lady Walsingham 4th 

Lady Walsingham 2nd 

Lady Walsingham 

Spot (imp.) — 34303 

Spangle 

Nancy 

Cherry 

Nancy 

Old Nancy 


Oxford Boy — 56921 
Victor— 25916 
Baron Booth — 31572 
Jock— 31589 
Dufferin — 3] 570 
Yeo’s Bull — -4021 
Lord Clarence— 28869 (22135) 
Orthodox 28th — (18493) 

Guy Fawkes — (12980) 

Young Pompey— (13480) 
Burnham’s Bull 
Son of David— (1917)’ 

Verta 


Canadian Jkesey Cattle Club. 


Certified Copy of Pedigrees recorded in the Canadian Jersey 
Cattle Club Record. 


Maud 3rd— 1612 (Female). 

Solid colour: black tongue and switch ; calved July, 1908, bred by 
J, E. Baker & Sons, Barronsfield, N.S. 

Dcwi, Sire, 

Maud — 126 ... ... Hillside’s Golden Lad — 66564, A..J,0.C. 

Ottawa, Canada, 

January 24th, 1911. 

Pedigree of Six Mares (Government Farm). 

Wame. Date of Birth. 

Jerard 10/6/99 — By Serpa Pinto out of Peggy imported mare. 

Lady Smith 6/5/00 ,, „ „ „ White Sock „ „ 

My Honey 9/7/05 „ „ „ „ Troy by Matchmaker. 

Jora 6/5/05 „ Skye out of Jerard by Serpa Pinto. 

Nulla 22/3/07 „ „ Troy „ MatchMakerh 

Imported Hachney, 

Victoria 24/5/00 „ Barthorpe Performer out of Nancy. 
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Canadian Hackney Horse Societ!»:. 


Eegister Certificate. 

This is to certify that upon the application of Mr. T. R. Black the* 
animal hereinafter described has been duly registered in the Canadian 
Hackney Horse Society stud book, vol. I. 

Name, yiOTORIA— 150 Sex female. 

Colour, Bay, Star, off hind foot white. 

Bate of Birth, May 24tli, 1900, height. 

Breeder, Hon. M. H. Cochrane, Hillhurst, Que. 

Imported in by 

Owner, T. R. Black, Amhurst, N.S. 

Sire, Barthorpe Performer of (imp) — 52 —'^37 (5097). 

Bam, Nancy (imp) — 117 — (4460). 

Sire of dam, Matchless of Londesboro (imp) — 14 — (1517;. 

2nd dam, Tidy — ^By Lord Beaconsfield, 1505. 

3rd ,, Nelly ,, Shakespeare, 1554. 

4th „ Patch „ Harkaway, 997. 


H. WABE, 

Secretary.. 

Parliament Buildings, Toronto, 

Bate, Sept. 7, 1901, 


Section XIV.-AaRICULTURAL EDUCATION. 

Winners of the Oarmody Prizes. 

Lt the Central Show held on the 3rd February, 1911, in Port- of -Spain,, 
and at Tobago these Prizes were won by the following : — 

Mr. Ramcharan, Carenage Govemment School (Beat). 

„ Julien, Arouca E.C. Schbol. 

„ Front, Poole R.C. School. 

,, Bonas, Marabella R.C. School. 

„ Hilaire, Toco R.C. School, 

The above Prizes are given for best all-round exhibits. 


MISCELLANEOUS. 


Section XV.— Miscellaneous. 

Influence of Malaria on Labour Supply, 

■PapeT read hi/ Professor Oamody, PlrecUr of Agriculture, at the 
Brussels International Congress. 

In moat tropical countries there is a scarcity of agricultural labour, 
and this scarcity is frequently further accentuated by the loss or inefficiency 
that results from attacks of malarial fever. 

The influence of malaria on the labour supply is now fully realised. In 
some countries the use of quinine has been adopted as a preventative as 
well as a cure, and with excellent resnlts. This has led to the free distri- 
bution of quinine in some places, hut no statistical results are yet available. 
In British Gruiana there has been free distribution for over a year and the 
results though not yet published, are reported to be very favourable. 

I do not propose in this paper to refer to the beneficial results obtained 
in other places from the use of quinine, I will merely show, from the 
hgures given in the excellent tables contained in the annual reports of the 
Protector of Immigrants, the serious diminution in the labour supply caused 
by malarial fever. In Trinidad the supply of agricultural labourers is very 
inadequate, and has to be supplemented annually by the importation of 
about 2,500 immigrants from India. These immigrants are indentured for 
five years to Sugar and Cacao estates, and are, during the whole period of 
their indenture subject to the regular supervision of the Medical Depart- 
ment of the Colony and of the staff of the Protector of Immigrants. They 
are carefully looked after, and the figures given in the table may be taken 
as the minimum of loss of agricultural labour that may be expected when 
working under favourable conditions. 

The figures for the sugar and cacao estates are shown separately. The 
latter are situabed usually on hilly lands, the former on the fiat lands; and 
the difference in the percentage of malarial cases is, as might be expected, 
very much in favour of the cacao estates. 

Taking the sugar estates on which the number of immigrants approaches 
10,000 — a number large enough to give trustworthy statistical results — we 
find in the best year, (1905) more than half the total supply was entered in 
the case books as attacked hy malaria, and with oxie exceptional year, 
(1909) the number of cases treated has exceeded the total number of 
Immigrants. 

The money value of the loss can be easily calculated. Taking 1909 
the last year for which figures are available, there have been 7,744 eases on 
sugar estates, each working unit being worth at least 30 cents per day. 
This represents an annual loss in the earnings of the labourers of ^2,323.20 
if the malaria attack lasts only one day, and ^9,292.80 if the attack lasts 
four days. Four days may be taken as a low average rate of duration of 
malarial fever of the ordinary type. To. this must be added the indefinite 
loss of efficiency during the period of eonvaleseence which may extend to 
10 or 12. days. 

In a Colony dependent upon Immigration for its labour supply another 
aspect presents itself. The loss of 7,744 working units per year represents 
for 300 working days a loss of about 26 immigrants per year, if disabled for 
only one day, or about 100 immigrants if the disability extends to four days. 
This loss is a serious one in a Colony such as Trinidad. 

It will be seen that the death-rate among immigrants is low showing 
that they are a fairly 
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The total number of immigrants, indentured and unindentured, exceeds 
100,000 ; and the total agricultural population exceeds 200,000. Govern- 
ment medical supervision is practically confined to indentured immigrants, 
and it may he safelj^ assumed that the remainder of the agricultural popu- 
lation suffers from malarial attacks to a similar extent at least. This 
represents a very serious aggregate loss of labour per annum which could 
be prevented to a large extent by the cheap distribution of Quinine. 


Eeturn of Malarial Cases entered in tti© Case Books by 
, Grovernment Medical Officers. 


Trinidad 1900-1909. 


Year Ending. 

Sugar Estates. 

Cacao Estates. 

Death rate ^1,000 of 
Indentured Immi- 
grants (overlOyrs.) 

General Death rate 
Trinidad & Tobago. 

Indentured 

Immigrants. 

Total Cases. 

Percentage. 

Indentured 

Immigrants. 

Total Cases. 

Percentage. 

Dee. 

1900 

5,860 

8,663 

147 

897 

222 

56 

19-5 

23*7- 

March 1902 ... 

6,954 

8,760 

126 

536 

277 

51 

19’9 

25*0 

i) 

1903 ... 

6,624 

7,537 

114 

770 

309 

40 

19-6 

23-4 

j)' 

1904 ... 

7,076 

8,219 

116 

1,004 

462 

46 

17-8 

24*2 


1905 ... 

7,758 

' 5,086 

65 

1,076 

413 

38 

17-0 

21-3 


1906 ... 

8,659 

9,382 

108 

1,245 

491 

39 

15*5 

25-9 

51 , 

1907 ... 

7,873 

8,364 

106 

1,365 

691 

50 

15-8 

24'0 

55 ■ 

1908 ... 

9,266 

9,450 

102 

1,663 

798 ' 

48 

14*5 ' 

26-6 

5 5 

1909 ... 

8,142 

7,744 

95 

1,736 

...A 

972 

56 

17*1 j 

28-0 


^ Trinidad only. 

P. OARMODY, 


May, 1910, 


Chicle or Chewing Grum. 

The Department has been informed that there is an increasing demand 
for this article, and for the information of local planters the following par- 
ticulars have been kindly supplied by a manufacturer’s representative who 
recently visited the Colony — 

CMcle.— ThQ non-fruit bearing Zapote — tree contains the quality of 
Sap required for Chewing Gum manufacturing. 

The process by w^hich “ Chicle ” is gathered is as follows The 
chicleros go into the woods and form a camp in the vicinity of the place 
where they are gathering the gum. They carry small cans which they 
attach to the trees, making a sort of V shaped cut into the bark, from 
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wliich the jiap oozes into the can. These cans are brought to a central 
point or camp or at least their contents are gathered ^.nd brought to the 
camp and here it is strained through sieves or cloths into a canlclron or kettle, 
under which a fire is kept burning while the entire mass is stirred constantly 
to prevent burning. The sap goes into the kettle very much of the consis- 
tency of milk, sticky milk, and when it is properly cooked, thus evaporating 
as much of the moisture as possible, the mass ‘now very much thicker in 
consistency is poured into moulds in the form of large bricks weighing 
pos>sibly 20 lbs. a piece, and when these are hardened (dried in the air) ten 
or a dozen of each such bricks are packed in sacking, cleaned closeineslied 
bagging in which it is transferred to New York, and. generally two sacks 
are used to ensure the safe, clean arrival of the goods, the outer cloth behig 
of heavy course material. 

The choicest “Chicle ’’that we receive does not contain more than 
30 to 32 per cent, of moisture, and some of it runs down as low as 26 per 
cent. 

In event you get any of this product, please send samples of the stuff 
to the S. S. C. Go., 5 lbs. would be plenty for a proper examination, and 
give advice, how much you can get of the quality of which you submit 
samples, how much you have on hand, how much can be produced and 
how much can yon guarantee to deliver year by year. 

If the merchandise is properly strained and boiled and delivered in 
such packages as guarantee its purity and cleanliness, it is worth, roughly 
speaking, 30 cents a pound c.i.f. New York, without duty, bub a quotation 
without a sight of the sample of merchandise would be unfair, since some 
otherwise very fine quality Oiiicle is so full of dirt, that is to say particles 
of bark or leaves or charcoal, that the factory would nob touch it at 
any price, where again the goods .may be improperly boiled, resulting in 
their being very damp, in which case we either don’t care for them, or 
would not give a very high price for them. 


Jerusalem Pea.— A Cover Crop. 


On sending a supply of this the Director of Agriculture, Jamaica,, 
writes as follows This plant is botanically Fhaseolus triheivis and is. 
closely allied to and probably only a variety of P, miingo. 

The East Indians know the plant under the name of Urd.” 

“ Onr subsequent experience since I wrote the note in xny annual re- 
port indicates that the ‘ Jerusalem Pea’ wall not grow in dense shade, and 
‘‘ I am quite doubtful whether it would grow in your cocoa cultivations in 
“ Trinidad. Where cocoa is growing under bananas and only partially 
“ shaded this plant provides a good cover and is useful in keeping down 
“weeds. 

The seed has been distributed among several planters who take an 
interest in Cover crops, and has grown well in the open and under light 
shade. At “ liiver” Estate it has failed to grow under cacao not too 
heavily shaded. 

"With reference to it Mr. A. Y. StoHmeyer writes : — “ It may be of 
“ interest to you to know that many of my cocoa contractors in Santa Cruz 
“ plant the above kind of peas. The yield per acre is greatly in excess of 
“ any other specie obtainable in Trinidad, and from information elicited my 
“ contractors say that is their reason for planting this quality in preference 
“ to any other.” 
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“ Gn visiting young contract fields yesterday for the purpose, I was 
“ astonished at the abundance of growth produced by a single plant, and 
‘‘ this on hilly land of not too fertile a character.” 

k specimen of the plant growing at Santa Cruz was sent to Jamaica 
for identification. The Director of Agriculture reports that it is identical 
with the Jerusalem Pea grown there. 


Agricultural Products Exported, 1910. 



Valives. 

Qttanfities. 

Cacao 

£1,230,097 

... 57,858,640 lbs. 

Sugar 

623,949 

46,247 toms. 

Molasses 

10,433 

743^679 gals. 

Bum 

9,588 

191,641 „ 

Bitters 

33,521 

33,521 „ 

Coconuts 

66,651 

... 18,872,962 nuts. 

Copra 

18,707 

2,046,621 lbs. 

Coconut Meal ... 

nil. 

nil. 

„ Oil ... 

1,465 

3,989 gals. 

Fruit 

19,952 


Cotton 

626 

11,315 lbs. 

Lime Juice 

1,287 

4,324 gals. 

Timber 

18,744 

160,384 cub. ft. 

jj 

431 

... 10,344 sup. ft. 

Rubber 

1,895 

7,376 lbs. 

Live Plants 

550 


Live Stock 

4,076 

193 

Hides and Skins 

4,584 

4,568 


(Agricultural Society Parer No. 422.) 

Indentured Labour and Preventable Diseases. 

By. George H. Masson, M.D., D.Sc., M.R.C.P., E., Fellow of the Royal 
Institute OF Public Health, London. 

Mead before the Society^ June^ 1910, 

^ :li s;< sic . ■ ■ . 

In fact, up to a certain point, everything seems to have been done, and done 
well, to perpetuate the oldest industry in these parts ; but, gentlemen, when 
the labour supply is secured do the planters exercise with respect to that 
most important and costly item of expenditure the same careful economy 
observed in other departments of their business ? Before replying, let us 
consider the return of diseases among indentured labourers, furnished by 
the Surgeon-General to the Protector of Immigrants for 1907-S, which may 
be accepted as an average yeaor. There were in all approximately 10,000 
indentured immigrants distributed over the various estates. From this 
liopuhitto the entries in the books of the estate hospitals show that there 
were 28,592 cases of disease under treatment or, roughly speaking, each 
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immigrant was, on tbe average, laid up in hospital, on three separate 
occasions during the ,year. From an authoritative memorandum kindly 
placed in my hands, I find that the average period for which each patient 
imnained in the hospitals of one of the largest and best equipped sugar 
estates was nine days, and I propose to adopt that number as a basis of 
calculation in respect to the other estates. Thus, by multiplying the total 
number of oases, namely, 28,592, by 9, we get 257,328. which was the 
number of day’s work lost to the planters by reason of sickness among the 
labourers. Now, the average cost of maintaining one labourer in hospital 
for one day is estimated at fifteen cents, hence the cost of maintaining 
28,592 cases for nine days is, leaving out the cents, !|38,603, or well over 
£8,000. A healthy iimnigrant, employed on five days in every week, 
should work for 260 days in the year. Therefore 260 days’ work may he 
taken as his normal labour output, from which it follows that 257,328 days 
work represent the annual toil of 989 labourers. In other words, from a 
population of nearly 10,000 indentured immigrants, we find that nearly 
1,000 are constantly on the sick list and unable to work, andnot only do 
the planters lose the profits derivable from their lab our, —profits, which, 
calculated at five cents on each day’s work, are equivalent to the huge 
sum of |il2,866 or over £2,680, hut they also sustain a dead loss of more 
than £8,000 per annum over their maintenance in hospital 

The result of this extensive disablement is that necessary work on the 
estate must remain undone, or if free labour is obtainable, and is sub- 
stituted for the shortage of healthy immigrants, then it is plain that the 
planters are paying for about a thousand more indentured labourers than 
they are getting any benefit from, or, to look at it in another way, they 
have to get nearly one thousand more than they actually require, which, if 
I may presume to say so, does not, in either case, appear to accord with 
the ordinary principles of economy. If I have ventured to make this 
criticism it is only because I am fully persuaded that the enormous sickness 
rate among the indentured immigrants is not an essential part of the wear 
and tear oh sugar cultivation, but it is an unnecessary and, to a very large 
extent, preventable burden. For what do the hospital returns show ? 

That among the principal diseases treated are : — 


Dysentery 

... 

930 

Cases, 

Malaria 


... 10,248 

n 

Ana3mia 


... 1,499 

124 

u 

^'-Ankylostomiasis ... 


n 

Digestive System... 


... 2,120 

n 

Ground Itch 


456 


Parasites 


... 1,258 

)5 

Skin Diseases 


... 4,527 

»» 

Local Injuries 

... 

259 


Eespiratory System 


285 

>? 

Rheumatism 

... 

758 



Excluding the three last causes of illness mentioned on this list, all the 
rest ref erred to diseases in respect of which the causes and means oferadi- 
oation are well understood by medical science. 


From a report kindly supplied to me by the Colonial Secretary, since the pre- 
aentatioii of this pai^er, it appears that the total number of cases treated in the estate 
hospitals during 1908-9 was 25,655, of which 994 were placed under the heading of 
ankylostomiasis, with the following comments by Dr. J. W. Eakiii, the then Acting 
Surgeon-General 90/1 cases of ankylostomiasis were recorded as against 121 cases 
during 1907-8, while the following group of diseases— aneenaia, ground itch,, parasitic 
skin diseases (in which are probably included cases of ankylostoniiasis) yielded G,213 
cases as compared with 7,740 cases during the previous year, — contrasts which are of 
interest as indicating niore careful diagnosis.” 
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Dysentery, which must not be confronted with diarrhoea, is] a specific 
disease caused by a particular form of orgaiaism which swarms in the 
discharges of persons suifering from the disease. These organisms fre- 
quently find their way more usually during the rainy season, into drinhing 
wvater "exposed to surface contamination. Not unusually the disease is 
conveyed frorn individual to individual through the agency of flies, but 
the universal experience is that it vanishes from any locality in which it 
has previously been endemic on the introduction of a pure supply of 
potable water. 

Malaria, as every one knows, is transmitted from sick to sound by 
means of the bites of the anopheles mosquito; the best means of pre- 
venting mfection is to get rid of the mosquitoes by searching for and 
destroying their larvae whenever found, by abolishing their breeding 
ground by drainage and cultivation of the soil, by the careful and 
assiduous removal from the neighbourhood of factories and barracks and 
other dwelling places of all useless receptacles capable of holding stagnant 
W'ater, and by the screening or petrolisation of such vats and other vessels 
as are considered necessary for the storage of water. By rendering 
dwelling-houses mosquito-proof the chances of infection are greatly 
diminished. In Italy, India, West Africa, in some parts of Canada and, 
recently, in Demerara, the regular administration of quinine to workers in 
malarial districts has clone much to diminish the rate of infectiDn, even 
where other prophylactic measures are not employed. 10,248 cases of 
malaria in one year among a population of less than 10,000 souls is, con- 
sidering that the means of prevention are known and practicable, beyond 
dispute, a state of things which calls for improvement. Parasites, exclu- 
sive of the hook worm, to which I shall presently refer, and skin diseases 
together account for 5,785 days lost in hospital. The bulk of these cases 
are due to dirt, personal uncleanliness, eating with soiled fingers, sly 
■drinking of contaminated water, and to filthy habits generally. Much can 
be done in the way of providing proper washing and bathing facilities for 
the labourers, and by compeihng them to change loin cloths and other 
garments so engrained with dirt as to be offensive or injurious to health. 
No labourer should be allowed to defeat, with impunity, the object of his 
contract and become a burden to the planter through sheer neglect to 
observe even a low standard of ordinary cleanlinesB. 

Anseraia, digestive troubles, ground itch and ankylostomiasis together 
furnish 4,176 cases. These diseases are grouped together because, on the 
estate, the}" are practically all due to infection with the hook worm or 
anJiylostoina diiodenale. The mouth of this small creature is provided with 
a fringe of hooks by means of which it attaches itself to the inner lining of 
that portion of the small intestine which is in immediate continuity with 
the stomach. It lives on the blood which it sucks from the bowels. The 
females are usually more numerous than the males, and after impregnation 
they lay a prodigious quantity of eggs which, happily, do not hatch in the 
intestines of the infected person, but pass out of his body in the stools. 
Once deposited in damp soil, the eggs, w'hich may readily be recognized 
under a low power of the microscope, hatch out little larvse which grow for 
a 'while, and then develop a protective capsule in which they lie dormant, 
until swallowed by man, in food or water, or through the medium of soiled 
hands. The disease set up by the worms is apt to run a ehronio course, 
owing to constant re-infection. The gastric irritation caused by the worms, 
and sometimes by other intestinal parasites as well, is not infrequently 
associated with a depraved state of the appetite in which the patient craves 
for dirt. This condition is known as geophagia or allotriophagy, and as 
the dirt eaten is often contaminated with the eggs of the hook-worm, re-in- 
fection is indefinitely kept up. When trodden uuon by bare feet the larvae 
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sometimes biUTow into the shin and produce the form of irritation known 
as ground itch. The profound anaemia of estate coolies is, in most cases, 
due to hook-worm disease, and so also are the bulk of the digestive or ‘‘belly” 
troubles which go to swell the number of Hospital admissions. I must 
confess to some difficulty in understanding why planters patiently suffer 
4,000 and odd coolies, otherwise valuable labourers, that is to say, more 
than two-fifths of the whole indentured population to he put out of action 
yearly by this iriost preventable of diseases. In 1896, 85 per cent, of the 
miners round about Brunnberg, a large mining cenlsre in Austria, were 
found to be infected with ankylostomiasis. As a result of medical treat 
ment and the adoption of preventive measures, the percentage of sufferers 
was reduced to 47 per cent, in 1898, 26 per cent, in 1889, 28 per cent, in 
1900, 12 per cent, in 1901, and 8 per cent, in 1902. 

In England a similar outbreak recently occurred in a Cornish mine, 
and was the subject of investigation and report by an inspector of the Local 
G-overnment .Board. The cause of the disease was the same as in Trinida,d. 
Ignorance and filthy habits on the part of the miners, and the failure of the 
mine- owners to provide proper sanitary conveniences for the men under- 
ground. How was the condition met? First of all, recourse was had to 
the po\ver of legislation, and the Home Secretary caused the following 
rules to be enforced : — 

1, The owner, agent, or manager shall cause a sufficient number of 
suitable sanitary conveniences to be provided above and below ground in 
convenient places for the use of persons employed, and to be constantly 
kept in a cleanly and sanitary condition, and no person shall relieve his 
bowels below ground elsewhere than in these conveniences. 

No person shall soil or render unfit for use in any way any convenience 
or sanitary utensil or appliance provided for the use of the persons 
employed, Pump cisterns and water accumulations in the mine shall not 
be used for the purpose of a sanitaiy convenience. 

2. It shall be the duty of the owner, agent or manager to see that 
plant, material and other things necessary to enable the above rule to be 
carried out are provided and maintained in working order, and to appoint 
sufficient competent officials to enforce the requirements of the rules and 
for this purpose to assign to each his respective duties. 

In spite of the rules great difficulty was experienced in getting the 
men to change their old habits. They would not go any distance to 
make use of the latrines, but preferred to squat in any handy recess near 
by. Those who did use the latrines, stood on the seats and fouled them, 
BO that others declined to go in. To prevent this nuisance a special 
pattern of closet was devised with a sloping roof pitched so low as to 
leave no standing rcom for the men who were therefore compelled to sit on 
the seats. Care was taken to instruct the miners as to the unhealthiness 
and danger of impregnating the soil with f cecal matter. They were warned 
against the habit of eating with soiled hands, and were taught to handle 
their food through papers so as to Keep their fingers out of actual contact 
with their mouths. After work was over, they were encouraged to change 
their clothes and wash before sitting to their meals, and every man was 
impressed with the necessity, as a matter of duty, to report any comrade 
found breaking the rules. 

Now, if all this care and education are necessary in the case of the 
turner born and bred in the light of the civilisation of England itself, it 
follows that the raw East Indian labourer cannot reasonably be expected to 
give up insanitary practices to which he has been acouatoined all Ms life, 
without some teaching too, or without being provided with similar facilities 
for adopting cleanly habits to those found necessary for labourers in more 
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civilised centres. Our neighbours of the Magnificent Province have already 
recognised these facts, and a good deal is now being done by them in the 
way of quinine prophylaxis against malaria, the provision of latrines 
on sugar estates, the improvement of water supplies, the systematic 
examination of immigrants, particularly of new arrivals, for evidence of 
ankylostomiasis, and the routine administration of vermifuges to actual 
or suspected cases of ankylostomiasis or other forms of nternal parasitic 
diseases, ■ 

“ The immigrants themselves,” says Dr. Godfrey in his last annual 
report, “take an intelligent interest in their cases, and have come to 
realise the importance of getting rid of the ‘Belly Worms’.” In the 
section of his report he also states that “the number of plantations 
without latrine accommodation for their labourers becomes less year by 
year, and in a short time every estate wall have some latrine accommodation 
which will gradually be brought up to the requirement.” 

What valid reason have we for lagging behind the planters of Demerara 
in these matters ? 

I admit that the whole problem of estate sanitation in this Colony is 
beset with difficulties among which the question of water supply is one 
of the greatest importance, but, gentlemen difficulties are made to be 
overcome, and if these are tackled in earnest they will not be found 
insuperable. 

It may be that the uses of preventive medicine have not yet gripped the 
popular imagination, but, for the sugar planter who has already availed 
himself so largely of modern scientific methods, the time has come to 
recognise and apply the means which science has placed at his disposal 
for preventing the waste of material so expensive as human labour and 
thereby substantially reduce the costs of his finished products. You are 
all aware of the disasters which befell the first company to attempt the 
stupendous undertaking which is now within measure of completion next 
door to us at Panama. The same engineering skill which gave the Suez 
Canal to the world’s commerce could also have accomplished the work 
which is now being done by the United States Government, but the attempt 
failed, and failed from the lack, at that time, of the knowledge of preventive 
medicine which we have at onr command to-day, and of the thousands who 
went to dig the canal the great majority either dug the graves of their 
comrades, or had their own dug instead. That the Canal Zone is now one 
of the healthiest localities^ in the world is a marvellons circumstance which 
leaves no doubt in our minds as to the potentialities of preventive medi- 
cine. What is required in our industries is the awakening of a Public 
Health conscience in master and man; and even if there are doubts 
regarding the co-operation of the labourers, without which no efforts on 
the part of the administration can be entirely successful, it would be falla- 
cious to argue that, because everything desirable cannot be obtained it "is 
therefore useless to attempt anything, and I consider that by adopting a 
broad and well reasoned policy of sanitary reform on the estates of the 
colony, not only will the obligation, which must rest on the employer to 
safeguard and preserve the health of the indentured population cotomitted 
to hxs care, be fulfilled, but such action will at once improve the effioiencv 
of the labourer himself, and will also, in course of time, result in a yearlv 
saving of thousands of pounds now spent uneconomically, if I may venture 
to say so, m the futile treatment of preventable disease without attempting 
to remove its causes , — {Bi oceedings^ Agriculkiml ^ ^ 
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Section XV-— Miscellaneous. 


Minutes of the Board of Agriculture. 


At a meeting' of the Board of Agriculture held, in the Council Chamber on 
Friday, 22nd April, 1910. 


Present : 

His Excellency the Governor (President) in the Chair. 

The Director of Agriculture (Vice-President). 

The Hon’ble Mr. C. de Verteuil. 

,, „ ,, G. T. Fenwick, c.m.g. 

,, ,, „ K. S. A. Warner, k.c. 

Me. J. P. Bain. 

Lieut. -Colonel J. H, Collens, v. d. 

Mr. j. D’Abadie. 

,, H. E, Murray. 

,, J, Moodie. 

L. Seheult, r. sc. 

,5 E. L. Hellier. 

Thos. Thornton. 

„ J. H. AVade. 

The Government Botanist (Hon. Sec.) 

„ Mycologist, Mr. J. B. Rorbr, m.a. 

,, Entomologist, Mr. 1^. W. Urich, f.e.i). 

„ Assistant Entomologist, Mr. P. L. Guppy. 

„ (Curator of Botanic Gardens, Mr. F. Evans. 

Apologies for non-attendance were received from Messrs. Kay and 
Greig through the Director of Agriculture. 

The minutes of the previous meeting were confirmed after the follow- 
ing alterations to the Minutes of 25th February, requested by the J.>irectcic 
of Agriculture had been made : — 

1. Office to be at St. Clair, Director of Agriculture dissented. 

2. Resolution of 27th November, 1908, cancelled at the request of 

the Director of Agriculture. 

3. The Assistant Director to take over the whole duties of Secret-ary. 

Director of Agriculture dissented. 

4. Mr. A. E. Collens appointment to teniiinate on 28tli February, 

1910. 

5. The Clerical Assistant to the Director of Agriculture to continue 

for one month or be given one month’s salary in lieu of notice. 
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The hnancia] Statement waB submitted- 

Financial Statemknt- 


Balance January Slst 

... 96 


To Agricultural Tax for January 

... 1,978 86 


,, ,, ,, February 

... 1,505 74 


,, ,, ,, March 

... 1,951 40 


Other Beceipts 

6 42 

$16, .550 88 

By Payments during February 

990 05 


,, ,, ,, March 

... 1,074 29 


„ up to 21st April ... 

991 04 

3,055 38 

Balance ... ... 

•• 1 

$13,495 50 


Tiie Secvetar^' read a letter from the Hon. Mr. Sydney Fishe-U, Cana- 
dian Minister for Aj^r-iculture and from Mr. Theodore Boss, Secretary for 
Agricultiu'e, Prince Echvard Island, in relation to exportation of cattle bred 
on Go\'ernnient Farms, the latter stating that the conditions under which 
Government stock was sold was that the stock were not to be removed 
from the Province of Prince Edward Island. 

The report of the Advisory Committee in regard to the Central Agri- 
cultural Show, was submitted recommending that the Board do not con- 
tribute to the prize fund of the Central Agricultural Show, on the niotiou 
of Mr. PI. E. Murray seconded by the Kon. Mr. C. de Verteuil the report 
was adopted. 

The report of the Advisory Committee with Mr. Louis Seheult, B. Sc., 
on the Agricultural .Education report was laid on the table. 

A minute paper in relation to the publication of handbooks relating to 
the Colony was snlmiitted, and on the suggestion of His Excellency the. 
Governor the matter was referred to a Committee consisting of : 

Lt.-CoL Collens, V.D., Chairman. 

Messrs, Bain, Wade and Carruthers. 

The Secretary asked the Board to sanction the appointment of an 
Assistant at a salary of ^610 xier mensem, and on the motion of Mr. J. 
Moodie seconded by the Hon. Mi. G. T. Fenwick, the Board approved. 
The Govenioaent be asked to allow' the services of Mr. Eric Legge of the 
Eegistrar-Generars Department to be lent to the Boai-d for the above 
appointment. 

The services of Mr. P. L. Guppy were retained until the end of the 
year on the motion of Hon. Mr. G. T. Fenwick seconded by Mr. H. E. 
Murray.' 

Papers relating to Agricultural Banks referred by Government Avere 
submitted and after some discussion, on the suggestion of His Excellency 
the Governor, the Secretary was instructed to return the papers with a 
view to their being dealt with by the Agricultural Society. 

Mr. Thornton called attention to the fact that the Board had not 
replied to two letters sent by the Tobago .Planters’ Assoeiation, in one case 
asking for information as to the prospects of rubber in the Colony, and the 
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otlier requesting that Mr. Carrathers might be sent to i\fexico to investi- 
gate rubber tapping methods there- The Board instructed the Secretary 
to answer the hrst letter and referred tlie second matter to the Advisory 
iJoinniittee. 

The following resolutions were passed by the Board ou tlie niotion of 
the lion. Mr. 0. de Ve.rteuil seconded by Mr. IT. E. Murray: — 

.1. That the Government be requested to allow the Board to carry 
out a series of experiments at Bivcr Estate to elucidate the 
question of shade, best distance apart of trees, and other impor- 
tant questions of cacao cultivation/’ 

'di. That for the purposes of carrying out these experiments the siiiii 
of ^£600 be set aside by the Board. .£200 for Manurial Experi- 
ments at Eivcr Estate or elsewhere, and £400 for Botanical. 

0. “ That a Committee consisting of the Director of Agriculture, the 
Assistant Director of .Agriculture, Air. J. P. Bain and Air. 
d’Abadie be appointed to draw' up a scheme of exjieriuients to 
be submitted to the Board.” 


A communication to His Excellency the Governor from the Secretary 
of State forwarding a .letter from Mr. T. Thornton of Tobago to the Chair- 
man of the British Cotton Growing Association, and asking for the Board’s 
report as to Mr. Thornton’s work on the amelioratio)! of cott::)n and its 
possibilities was submitted to the Board. 

The matter was referred to a Committee consisting of the Government 
Botanist and Alessrs. Thornton and R. B. Dickson for report. 

The Secretary presented an estimate of expenses for the current year, 
and it w^as decided to refer these to the Advisory Coumiifctee for report. 
Suggestions were made for an additional sum for manurial experiments by 
the Director of Agriculture and for purchase of agricultural machines by 
Mr. Thornton, and these were passed on for consideration by the Advisory 
Committee. 

The Secretary reported that Air. R. B. Dickson, an agricultural expert 
who had been investigating cotton, maize, &o., in America and Africa, wa.s 
at present attached to the Department of Agriculture, and that his services 
were l)eing utilized on the rubber and other experiments. The Board 
expressed its appreciation of the value of these services and authorized 
the Secretary to pay Air. Dickson’s travelling and out of pocket expenses. 

The reports of the Government Mycologist and Entomologist were 
• ordered to be printed and circulated. 

Air. Borer the Government Alycologist asked that he might be autho- 
rized to furnish a report on his work for a year to be printed a.id published. 
Approved. 

The Director of Agriculture stated that he was going on leave from 
the Oolony for two months on 2ad i\Iay, Tiie .Assistan tDireetor would be 
in charge of the Deq)at'tnient. 

The meeting adjourned till Friday, 20th May. 


J. B. Oaiirutheks, 

Hon. Secretary. 
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MISCiiiLLANBOUS. —■Continued. 


Minutes of the Board of Agriculture. 


At a meeting- of tlae Board of Agriculture held in the Governor’s Offlce, 
Red House, on Friday, 1st July, 1910, at 2.15 p.m. 


Peesent : 


AiJpoiDtuietit 
of^Ir. F W. 
XJrieh, Acting 
Honorary 
Hecretarv— 

( C.S.M.P. 

42J 0/1910.) 


Confirmation 
of Minutes. 


heave of 
absence 
granted to 
Slessrs. 
d’Abadie and 
McLeod. ■ 


Questions by 

Tobago 

Planters’ 

Aaaoeiation 

^rubber. 


Cacao 

experiments at 
Miter FMe. 


His Excellency the Goveenoe, (Peesident) in the Chair. 

The Hon’blb Me. G. T. Fenwick, c.m.g. 

„ „ „ R. S. A. Warner, k.c. 

„ „ „ C. DE Veeteuil. 

Lieiit.-Colonel J. H. Collens, v.d. 

Mil J. Moodie. 

„ H. E. Mu Ell AY. 

„ J. P. Bain. 

„ William Greig. 

,, Thomas Thornton. 

The Mycologist, Mr. J, B. Borer, m.a. 

,, Assistant Entomologist, Mr. P. L. Guppy. 

„ Entomologist and Acting Hon. Sec., Me. F. AY. Urich. 

His ExcBlleiicy the President announced that inconsequence of Mr. 
Carruthers’ illness he had appointed Mr. F. W. Urich to act as Honorary 
Secretary. 

The Board approved of this appointment. 

The Minutes of the last meeting of 22nd April having heen previously 
circulated were taken as read and confirmed. 

The following letters were submitted : — 

From Mr. Jos. cPAbadie dated 6th June, 1910, asking for 5 months 
leave of absence and from Mr. J. J. McLeod, dated 18th June applying for 
4 months leave. These applications W'ere granted. 

His Excellency the President announced that the Honourable Mr. Kay 
had telephoned his regret at not being able to attend the meeting. 

With reference to Mr. Thornton’s remarks at the last meeting re letters 
from the Tobago Planters’ Association as to the prospects of rubber in that 
Colony, the Honourable Mr. Fenwuck enquired what steps had been taken. 
Ill reply Mr. Thornton stated that on his recent visit to Tobago Mr. Car- 
ruth ers had explained the situation to the members of the Tobago Planters" 
Association and that they were satisfied. 

The Hon. Mr. de Y.erteuil drew attention to the fact that the Com- 
mittee appoixited for the purpose of drawing up a schema for experiments 
at River Estate had not met. The Acting Secretary stated that it was not 
possible to have a meeting on account of the absence of the Director and 
Mr. d’Abadie and the illness of the Assistant Director, 



MISCELLANEOUS. — Conthmed. 


The Financial statementi was submitted: — 




Financial Statement. 


Balance on 21at April 
Agricultural Tax for April 
,, „ „ May 


Payments 22nd to 30th April 
,, during Ma.y 
,, ,, June 


... 50 

1,717 1)0 
21)20 52 


$ 784 00 

2,051 25 
1,105 71) 


Balance in hand ... 

Sj)ecial Votea. ■ 

Lahoratory (li^l,5l)i)) to JOth June 

Sugar Caiie Experiments (Froghopper.s (|3,022) expended to 
JOtti June ... 

Rubber Tapping Experiments (.$3,0[l0) expended to .30tli Jmie... 
Coconut Palm destruction (•'ii^nOO) ex])ended to 30tli June 


Financial 

Htateiiieuts, 


S^17,233 OS 


•it; 4,511.01 


$12,092 07 


$ 1,470 50 


550 00 
163 12 
4(51 95 


The follotving reeoriimeiidations of the xA.dvisoiT Committee were sub- 
initted to the Board : — Meeting of the Committee on June 13th, 1910. 

(1.) Meeting of the Board fixed for 17th June to he postponed to 
1st July or until Mr. Carruthers can attend. 

Approved. 

(2.) Messrs. Eorer and Urieh to proceed with the issue of the Bulletin 
for July. 

Approved. 

Meeting of Committee on 1st July. 

(3.) Estimates of Expenditure for the year 1st April, 1910, to Slst 
March, 1911, based on estimated Receipts of !Sl6,000. 


Heads of Expenditure. 

Salaries ... ... ... ... ^ ... ... $ 9,024 00 

Amount to be deposited at Receiver-GreneraVs Office towards 

salary of Assistant Director ... ... ... 2,184 00 

Laboratory ... ... ... ... ... 800 00 

Library ... ... ... ... ... ... 500 00 

Office Contingencies ... ... ... ... ... 300 00 

Disease Prevention ... ... ... ... ... 1,01)0 00 

Illustrations for Bulletins and Reports ... ... ... 300 00 

Travelling Expenses of Members and Board’s Officers ... 1,200 00 


$ 15,308 00 


Approved. 

4. Application by Mycologist for a further amount of |500 for Coco- 

nut Palm destruction. 

Approved. 

5. Seedling Cane Experiments. 

B ef erre d to Sugar Committee of the Board for early action. 

On the motion of the Hon’ble Mr. Fenwick seconded by Mr. Murray it Meetings of 
was decided that the meetings of the Advisory Committee should take 
place some days before tlie regular meetings of the Board and the Minutes 
Aurculated so as to enable members to consider the recommendations. 



MISCELLANEOUS. — Continued. 


Purchase of 
Agricultural 
Machines for 
■Tobago. 


Plant 

Protection 

Oi'diiiaiioe— 

New 

Coinioittee 

appointed. 


Annual Report 
of tlin 
Mycologist, 


Annual Report 
o,f the 

Entomologist. 


.\iitlionty lor 
i^.\penditure 
in 1909-10. 


Mr. Murray’s 

fpiesMon-rc 

Plant 

.Protection 

Orcliiiance. 


St. Afigudine 

Estate— 

Estimates., 


Rosign.ation 
of Mr. (A M’. 

HaycoK. 


Appointoient 
ofMr. J.’W. 
Arbiickie. 


Mr. Thornton iLientioned that liis suggestion a.s to the purchase of 
agricultural machines for Tobago referred for consideration by the A.dvi.sory 
(lominittee at the last meeting had not Imen dealt with. Hi.s Excellency 
the President confirmed the above and referred the matter again to the 
Advisory Committee. 

In connection with the vote t^oOO for Coconut Palm destruction the 
Hon. Carl cle Yerteuil thought that it wa.s time that the proposed Plant 
Protection Ordinance should be put into force and a.skecl why it had been 
delayed. 

The Acting Secretary said that the Committee appointed on the 21st 
Alay, 1909, for the purpose of drafting the Ordinance had not met and that 
2 of the 3 members were absent from the Colony. 

His Excellency the President thereupon appointed the following new 
Committee to deal with the Ordinance 

The Hon. Mr. Warner, Messrs. Hreig, Borer and Uricli (Secretary.) 


The Mycologist (Mr. Eorer) presented his annual report which the 
Hoard directed should be printed in. the Biclleiin. His Excellency the 
President said that the report was satisfactory and that he desired to put 
on record his appreciation of the work done .by Mr, Eorer. 

The Entomologist (Mr. Urich) laid his annual report before the Board 
and it was decided that it also slionld Ije published in the BtUletm. His 
Excellency the President said tliat tlie remarks lie made with regard to the 
Myco]ogi.st’s report should also apply to Mr. Urich's. 

A letter from the Hon. Auditor-General dated 9th May, 1910, asking 
to be fnrnislied with the Boardts authority for expenditure incurred during 
the year ended 31st March, 1910, under the following heads was submitted : 


(1.) Entomological Expenses 
(2.) Mycologieal 

(3.) Pnrediase of Fungicides and Insecticides 
(4.1 Miscellaneous 
(5.) Advances 




454 05 
317 71 
313 64 
60 14 
365 00 


n,510 54 


On the motion of the Hon’ble Mr. de Verteuil seconded by Mr. Murray 
the above expenditure wa.s authorized by the Board. 

As a new Committee on the Plant Protection Ordinance had just been 
appointed Mr. Alurray withdrew .liis question and motions with regard to 
thi.s Ordinance. 

The following letters and papers were submitted :~ 

(1.) G.S.M.P. No. 4019/10 of the llth Jnne, 1910, St AugiiMine 
Bstate Estimates for 1910-11. “ Eeferred by His Excellency the 
Governor for the consideration of the Board.” 

His Excellency the President directed that the Estimates be circulated 
and then considered at the next meeting of the Board, 

(2.) C.S.M.P. 3966/10 of the 14th June, 1910. Eesignation of Air. 
C. W, HaynevS as an acting member of the .Board. 

It was decided that Air. Haynes he thanked for his services and that 
his resignation he accepted. 

To fill the vacancy on the Board caused by the death of Air. Bert de 
Laiiiarre, His Excellency the President decided that the appointment be 
offered to Air. J. AV. Arbuckle. 
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(o.) Letter dated lOtli May, 1910, from Manager Permanent Nitrate .LjoUerfroiu 
Company, asking whether the Board "would undertake some 
experiments with Nitrate of Soda on Cacao and Sugar Estates, Niivtitc 
and ofiering the sum of .£100 towards the expenses. 

The Acting Hon. Secretary wars direeted to accept the offer provisionally ' 
and ohtain further information as to the contribution of £100 for carrying 
out the. experiments. 

(4.) Letter dated 18th Pebni ary, 1910, from the President Lowney iv 
Chocolate Company, Boston, U.S.A., suggesting the estahlishing fofcaSta 
of Government Standards for Commercial Grades of Cacao. 

Iteferred to Cacao Committee. The Secretary was farther directed to 
supply the Trinidad Cacao Planters’ Association with a cop")y of the letter. 

(5.) Analysis of Soils, dm., in connection with Manurial Experime.nts Mtuiuriai 
at Bim Edate. ExperiuiBiitKai. 

Edith'. 

To be published in the BuMetin. 

On the Suggestion of Lieut.-Colonel Colleus Mr. Moodie was added to Haudbook on ‘ 
the Committee in connection with the Handhooh of Trinidad, Trinirlafl. 

The Colonel applied for 4 months leave of absence as from the 8th 
August and asked for the Board’ s authority to make arrangements, while 
in England, for the preparation of a small map of Trinidad and illustrations. 

The sum of £20 was voted by the Board for this purpose. 

After thanking the Alemhers for their attendance His Excellency the 
President adjourned the meeting to Friday the 29th instant. 

F. W. Urich, 

Acting Hon. Secretary. 


Minutes of the Board of Agriculture. 


At a Special Meeting of the Board, held in the Council Chamber, on Friday, 
the 22nd July, 1910, at 2.15 p.m. 


Present : 

His Excellency the Governor, (President) in the Chair. 

The Director of A&ricultdre. 

,, Hon. Mr. C, de Vertktjil. 

„ „ „ R. B. A. W.VRNKR, K.C. 

LlEHT.-tloLONliL J. IL CoLLENS, V.D. 

AIr. L P. Bain. 

„ L. i)E AhniTEuiL. 

„ ,T. Moodie, 

„ .1. H. Wade. 

,, Thomas Thornton. 

„ J. W. Arbuckle. 

The Mycolooist, Mr. J. B, Roree, m.a, 

„ Assistant Entomolooist, IvIr, P. L. Gih^pv. 

,, Entomologist and Acting Hon. Secretary, Mr. F. W. Urich. 

Upon taking the Chair His Excellency the President addressing the 
Members said that he had summoned them to attend this meeting to 
express their very great grief and sorrow at the recent loss of an Officer of 
the Board in the person of Mr. J. B. Carruthers, late Assistant Director of 
Agriculture. His Excellency referred to the serions loss the Government 
and the Board of yVgricnlture had sustained by his death, especially in 
lelation to tin?, Cacao ‘and Rubber industries in which Mr. Carruthers was 
nn expert. . 
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Welcome to 
Dr . CrOTlgll. 


MISCELLANEOUS --Continu&d. 


The reading of the Minutes of the last meeting, held on the 1st July 
was postponed to the next regular meeting. 

Professor Carmody on behalf of himself as Plead of the Department 
of Agriculture as w ell" as the Members of the staff of the Department 
regretted deeply the death of Mr. Carruthers whom he said they had 
learnt to appreciate. 

The Hon. Mr. de Verteuil on behalf of the Members of the Board 
concurred in the expressions of sympathy that had fallen from His 
Plxcellency and Professor Carmody. 

His Excellency the President announced that he had received a letter 
from the Hon. Mr. W. Kay regretting his inability to attend the meeting 
and desiring to be associated with the resolutions to be passed. 

Mr. Thornton on behalf of the Planters in Tobago expressed deep' 
sorrow at the sad loss they had sustained. 

On the motion of His Excellency the President seconded by the 
Director of Agriculture a formal vote was passed expressing the Board’s 
deep regret at the death of Mr. Carruthers and conveying its deep 
sympathy to his widow and other relatives in their affliction. 

The Acting Secretary was directed to forward a copy of this resolu- 
tion to the late Officer’s widow and relatives. 

To fill the temporary vacancies on the Advisory Committee His. 
Idxcellency the President .appointed Mr. Moodie to act for the Hon. Mr. 
Ct. T. Fenwick and Mr. Arbuckle to act for the Hon. Mr. S. Henderson. 

After announcing that a meeting of the Advisory Committee would 
take place on the 29th instant at his office for the purpose of making; 
recommendations for the selection of a successor to the late Mr. 
Carruthers, His Excellency adjourned the meeting to Friday next. 

F. AY. Deich, 

Acting Hon. Secretary. 


Minutes of the Board of Agriculture. 

At a meeting of the Board of Agriculture held in the Governor’s Office, 
Bed House, on Friday, the 39th July, 1910, at 2.15 p.m. 


Present : 

His Excellency the Governok, (President) in the Chair . 

The Director of Agriculture. 

„ Hon. Me. C. de Y^erteuil. 

„ AY. G. Kay. 

„ ,, R. S. A. AYarner, k.c. 

Lieut.-Colonel J. H. Collens, y.d. 

Mr. J. P. Bain. 

„ L. DE A^erteuil. 

,, AAA Greig. 

„ H. E. Murray. 

„ J. L. Moodie. 

„ L. Seheult, b.sc. 

„ J, H. AYade. 

„ J. AY. Arbuckle. 

The Mycologist, Mr. J. B. Borer, m.a. 

„ Assistant Entomologist, Mr. P. L. Guppy. 

„ Officer in charge Experiment Station, Mr. AYA E. Broadway.. 

Assistant Secretary, Mr. A. Devbnish. 

„ Entomologist and Acting Hon. Secretary, Mr. E. AAA Urich.. 
His Exeelleney the President, on behalf of the Board, weleomed 
Dr. L. H, Gough, the Entomologist sent out by Proprietors of Trinidad 
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Sugar Estates in Loudon and promised him every assistance on the part 
of the Board and its officials. 

The Minutes or the Meeting, held on the 1st July having been eircu- 
lated were taken as read, those of a meeting held on the 23nd July were 
read, after which the minutes of both meetings were eoufirnied. 

The Hon. Mr. .IL S. A. Warner referred to a very mifortiinate state- 
nient which had appeared in the Port-ofSjmm QazeUe last Sunday with luade in 
reference to the late Assistant Director of Agriculture, Mr. J . B. Carruthers, 
whose w'ork was described as unsatisfactory. On behalf of himself and rSeience 
the Members of the Advisory Committee, as well as all those who had the late Mr. J. 
agricultural interests in the Colony, he said that such a statement could 
not be accepted by them, as they all knew what Mr, Carruthers had done 
in the short period he had been in the Colony and had respected him in 
his w’ork. 

Professor Cannody drew’ attention to an omission in the Minutes of a AgriDnltnral ^ 
meeting held on the 22nd April, with regard to the Report of the Committee 
on Agricultural Education and Prizes for improved Cacao Cultivation. To Cacao cuiti- 
rectify this omission, the followung recommendations of the Advisory 
Committee of the 5tli April, w'ere adopted on the motion of Col. Oollens, 
seconded by Mr. Murray, viz. : — 

“ The Advisory Committee having considered their report on 
“ Agricultureil Education recommend that the consideration 
“ of Sections 1 and 2 (Agricultural Education) be postponed for 
“twelve months, that the Section referring to Prizes for 
“ improved Cacao Onltivation be adopted and the Section 
“ relating to Prizes to Cane Farmers be deleted.” 

The Director of Agriculture was asked to take the necessary steps 
with regard to the Prizes offered for improved Cacao Cultivation. 

The following letters were read 

1. From Mrs. J. B. Carruthers, dated 2oth July, 1910, thanking Plis Letter iTom 
Excellency the President and Members of the Board for their sympathy 

in connection with her recent bereavement. 

Laid on the table. 

2. Prom Mr. J. P. Bain, dated 29th July, applying for 4 months leave Leave of 
of absence from 22nd August. 

This application was granted. 

The Einancial Statement was submitted 


.1512,692 67 
1,801 12 

Paijmmti . . 

Payments (luring July ... ... ... 1,24140 

Balance in hand 


S'pmal Votes. 

Laboratory ($1,5UU) expended to 31gt July 
Sugar Cane.s Expts. (Froglioppers) ($3,022) expended to 31st July 
Rubber Tapping Expts. (|3,0U0) expended to Mst July 
Coconut Palm Destruction (|1,000) expended to 31st duly ... 
Exhibits at Local 8hows ($200) expended to 31st July 
Rubber Curing House l$l, 000) 

River Rstate Expts. ($2,8^)) 

Handbook [$9I3) 


$14,493 79 


$ 1,241 40 
$13,252 3!> 


$ 1,500 OU 
550 00 
303 18 
461 93 
128 72 
Nil. 
Nil. 
Nil 


Financial Etatemeint. 

Reccipta. 

Balance on 30th June 
Agri cultural Tax for -Tune ... 


acaeuue lo 
Mr. 1. P, Bain- 


Fiuaneial 

Statemout-.- 
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Krcfnuiucu- 

I'iSitluUS l)i‘ 
.'.llvi-* SLT 


Increase to 
salary of 
Aasiskut 
Kecretary. 

'MycDlogist's 

Keport. 


EiUoinologist's 
Report. 


Vibit ut 
inspection by 
His Kxcelleiiey 
the Governor. 


Hsiiiuutes 
fS'f. AiitjuMine 
j-Ataie. 


MISCELLANEOUS. — Gonfinued. 


Oil the motion of the Hon. Mr. de Vertenil seconded hy Mr. Murray 
the following recommendations of the Advisory Ooinmlttes were adopted ; — 

1. Appointment of Assistant Director of Agriculture vice the late 

Mr, J. B. Carruthers. 

The Committee recommends the appointment of an 
Official with a general knowledge of tropical Agri- 
Gulbure at a salary of ^500 to .£600 per annum. 

That in future the Secretaryship of the Board to be 
separate from the post of Assistant Director of 
Agi'icultiire. 

When a Rubber Expert is required the Board will engage 
one specially. 

2. Signing of Cheques. 

Eecoinmended that the Hon. Mr. de Verteiiii be appointed 
t’icc the Hon. Mr. Fenwick on leave of absence. 

€. G.S.M.P. 141/1910. Correspondence with British Cotton Growing 
Association re Cotton growing in Tobago. 

Recommended that the papers he referred to a Committee 
consisting of Professor Carmody, Messrs. Bain and 
Murray for early report. 

4. Termination of services of Mr. Finder. 

Recommended that Mr. Finder be given a month’s notice 
as his services are no longer required. 

It was decided that the salary of the Assistant Secretary Mr. A. 
Devenish be increased by |15 a month as from the 1st June 
when the appointment took effect. 

The Mycologist said that he had nothing of importance to report, "bix^ 
the work was going on nicely. The destruction of diseased Coconut 
Palms was being carried out along the East Coast in the Mayaro district. 
When that district was completed Mr. Plummer would begin work along 
the Korth Coast, starting at Blaneliisseuse. That would complete the 
round of the Island. When this was done he would advise that another 
round be made, which W'oiild not take very long and then similar work 
could 1)6 started in Tobago. 

The Entomologist said that the Froghopper experiments \vere pro- 
gressing favourably. He asked that he be allowed to submit a progress 
report which would be printed and circulated before the next meeting of 
the Board. 

His Excellency the President stated that he had paid a visit of inspec- 
tion to the Research Laboratory at St. Clair and found that the work that 
was being done there was most satisfactory. His Excellency also mentioned 
that in company with the Director of Agriculture he had visited the Ex- 
perimental Plots at liiver Estate and was pleased with the good work that 
was carried on there, 

Tlie f ollowung papers were submitted 

C.B.M.P. 4019/10. Estimates 8t Augustine Estate for 1910-11. 

Referred back to the Director of Agriculture for fuller informatLoii with 
regard to the Revenue and Expenditure on Current and Capital Accounts. 



133 


MISCELLANEOUS. 


Standard for Cacao. 

The suggestions of the Cacao Committee were laid on the table and it 
was decided that this matter be referred to a Committee consisting of a ^ 
Government Member, a Member of the Board and a Member of the 
Chamber of Commerce. The Board appointed the Hon. Mr. de Verteuil 
as its representative and decided that the Chamber of Commerce be 
requested to nominate a representative. 

C.S.M.P. 3920/07. Trnc‘k System. Truck system.. 

Keferred back to the Committee. It was decided that 
Mr. Bert de Lamarre’s place on the Committee 
sliould not be filled. 


C.S.M.P. 6702/08. — Engagement of Eiitoinologist by Proprietors of Trini- 
dad Sugar Estates in London. , 

The correspondence in connection with Dr. Gough’s appointment was 
laid on the table and postponed for further consideration. 


Eiiga/,^L3nu3nt of 
EntoiiiDlogi.st 
by [n'oi)rietors- 
Suf,'ar E status 
in Lomloiv 


C.S.M.P. 4514/10.— Appointment of Mr. J. W. Arbuckle as a member of Appointinont 
the Board. of Mr. .i. 


Laid on the table. 


Arbuckle.. 


C.S.M.P. 4368/10.™ Plon. Mr. G. T. Fenwick’s application for leave of Leave of 

absence for 5 months from the !lth Julv.* to 

Hon.CL** 

Approved by the Board. FemvicK. 


C.S.M.P. 2737/10.™ Beport of the British Delegate to the International Report of 
^ Sugar Commission, July, 1909. ESlgLto 

It was decided that the Report be published in the BwZff'ftb. Sugar 

Commissiou 

July.lQLH). 


C.S.M.P. 1396/10,— Publication of Handbook rebating to Trinidad. Handbook on 

Trinidad. 

The Report of the Gommittee giving the Heads of Chapters was 
approved and Col. Collens was authori^ied to expend an additional ainoiint 
not exceeding £25 for the preparation of a map. 

The results of the Rubber Tapping Experiments at Longdenville from BesuU of 
the 8th April to the 8th July, were laid before the meeting, also a sample 
of the rubber prepared there and a sample from Ceylon for compaiusou. 

Several photographs showing the process of tapping and preparing the 
rubber were exhibited. 


Hia Excellency announced that he would be away on leave for three Absence fro. m 
months and thanked the members for their advice and assistance during 
the past year. The Hon. Mr.de Verteuil on behalf of the Board wished tbe GUivunior.^ 
His Excellency a pleasant holiday. The meeting then adjourned to the 
next regular day. 


F. AV. Unit'H, 

Acting Honorary Secretary. 
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Minnies. 


Sfiaiidards 
for oaeao. 


Letter from 
Mr. Moodie, 


Leave of 
at>seiice to 
Mr. H. E. 
Bliirraj’. 


Financial 

■Statemonts, 


Mimites of the Board of Agriculture. 


At a Meeting of the Board of Agriculture held in the Council Chamber on 
Friday, 26th of August 9.15 a.m. 


Pees ENT ; 

His Excellency the Acting Governor (President) in the Chair. 
The Director of Agriculture. 

Hon. Mr. S. Henderson. 

„ ,, „ 0. DE, VeRTEUIL. 

,, „ B. S. A. Warner, k.g. ' 

Mr. L. Sbheult, b.sc. 

,, Thos, Thornton. 

„ J. W. Arbuckle. 

The Mycologist, Mr. J. B. Fiorer, m.a. 

,, Assistant Etomologist, Mr. P. L. Guppy. 

„ Manager Govt. Stock Farm, Mr. J. McInrdy. 

Assistant Secretary, Mr. A. Devenish. 

Entomologist and Acting Hon.. Secretary, Mr. F. W, Urioh. 
Dll L. H. Gough, was also present. 

The Minutes of the last meebing held on the 29th July, having been 
circulated, were taken as read and confirnied. 

AVith reference to Standards for Cacao, His Excellency the Acting 
Governor informed the Board that he proposed to invite the Agricultural 
Society to nominate a representative to sit on the Committee that had 
been appointed. 

The following letters were read 

(1.) From Mr. J. L. Moodie, dated 24th August, 1910, regretting his 
inability to attend the meeting. 

(2.) From Mr. 11. E. Murray, dated 8th August, 1910, applying for 
3 months leave of absence from the 22nd August. 

This application was granted. 

The following Financial Sbatemeuts were submitted :~ 

(1.) Financial Statements. 

RfxuripU. 


Balance ou 31st July 

$18,252 39 


Pa If m e nu. 

Payments to 25th xliigust ... 

495 97 


Balance in hand 

$12,751) 42 


Special Vok'.'i. 

Sugav Cane Experiments (Froghopper) 83,022) 
expended to Slst July 


$634 90 

Rubber Tapping Experiments ($3,000) expended to 

31st July ... 


429 08 

Coconut Palm Destruction ($1,000) expended to 

31st July ... ... ... 


563 28 

Exhibits at Local Shows ($200) expended to 31st 
jMly 


130 45 

Rubber Curing House ($1,000) expended to 31st 
July 


nil. 

lliver Estate Experiments ($2,880) expended to 

31st July ... 


nil. 

Handbook ($210) expended to 3lst J uly 


nil. 
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Eecoiximeii- 
dations ]>y 
Advisory 
Committee. 


Mycologist’s 

Report, 


MISCELLANEOUS. 


It was decided that this vStatement be circulated and brought up again 
at the next meeting. 

On the motion of the Hon. Mr. de Verteuil, seconded by Professor 
Gamiody, the following recommendations of the Advisory Committee, 
dated 19th August, were adopted :~ 

(1.) Appointment of Secretary. 

The Committee recommends the continuation of the appoint- 
ment of Mr. F. W. Uricli as acting Honorary Secretary. 

(2.) Offices and Laboratories at St. Clair. 

The Secretary was directed to prepare plans and estimates 
of the building required and submit them at the next 
meeting of the Board. 

(3.) Purchase of Agricultural Tools. 

KecomraeDded that catalogues be obtained from Manufac- 
turers for the use of the Board, 

(4.) Letter from the Mycologist asking for a vote of $200 to cover 
the cost of making blocks and prints for plates to illustrate 
reports in course of preparation. 

Kecomm ended. 

(5.) Euhber experiments. 

(a.l Recommended tliat the experiments be continued and 
for the present the Department of Agriculture he 
requested to carry them out. 

(6.) That the tapping experiments be extended to Sir 
Edward Tennant’s estates. 

(c.) The Committee further suggests the names of Messrs- 
J. H. Wade and Moodie for appointment as a Com- 
mittee to deal with all rubber matters. 

The Mycologist said that during the past month the cacao spraying 
experiments had been continued, and he devoted as much time as possible 
to coconut disease as it was very necessary that the two most important 
diseases of the eocomit, bud-rot and root disease, slioukl be determined 
definitely if the Plant Protection Ordinance was to be enforced. Pie had 
been able to reproduce bud-rot successfully, both by simply pouring a pure 
culture of the bud-rot organism into the crown of a coconut palm, and by 
wound inoculations, i^fter a few mouths in each case the trees had died 
with all the characteristics of bud-rot. So far as he knew this was the 
first time that successful inoculations by pouring cultures into the crown 
of the palms bad been obtained, and they show that insects can transmit 
the germs to healthy palms. The root disease of the coconut was perhaps 
the most serious disease in the Southern district but the cause of it had not 
been definitely worked out. Stockdale’s reirort was rather mconclusive as 
far as the isolation of the causative fungus was concerned. The speaker 
had found several fungi, other than Diplodia, in the diseased roots, any 
one of which might be the cause. In connection with the Froghopper 
fungus it was known that several years ago a number of dead froghoppers 
were found covered with a fungus, and that fungus had been sent aw'ay for 
identification, hut no one knew whether it w^as post morte'm or not. He 
had obtained pure cultures of the fungus and in co-operation with Mr. 
Urich had made a few preliminary tests, which, although not as conclusive 
as he would like them to be, seem to show that the fungus was parasitic. 
The inoculation experiments w'ouid he continued on a larger scale. 



MISCBLLANBOUS.--OoJifyj.Ked 


Tile Entomologist reported that the Erogliopper experiments at Entomologist’s 
Chagiianaa were going on as well as they might and gave some results of -Heport. 
the clean weeding of the fields, but he said that the experiments ivere 
somewhat hampered by the want of labour. PLeferriug to the biological 
work in connection with the Erogliopper he mentioned that eggs were 
deposited singly on the ground near grass and cane roots the egg stage 
lasted a longer or shorter period according to the iveatlier, and the young 
froghopper took from 85-41 days to complete its development, the adult 
females lived for about ‘3 weeks. In the fields males preclominate over 
the females to the extent of 57-66%, more males are attracted to trap 
light. He did not think that the Froghopper could he controlled by 
catcJiing the adults. As savannah grass was the natural food plant and 
grew abundantly in many cane fields, clean weeding was the best means 
he knew of, at present, to conirol this pest. 

The following papers were submitted to the Board 

1. Mr. L. A. Brnnton’s application for sick leave [based on medical Sick leave 
certificate) from 7th to 2'2nd August. Brmit’om 

Approved. 


2. C.B.M.P. 1396/10.— -Publication of Handhooh relating to }£arnlhool; on 

Trinidad. Trinidad. 

His Excellency the Acting Groveruor thanked the Board 
for ite liberal contribution towards the expenses of 
the Handbook anH said that as soon as the blocks 
for the illustrations and MS. were ready they 
should be forwarded to the Government who would 
arrange for the printing. 


3. C.S.M.P. 4769/10. — Letter from International Eubber and KBpresentative 
Allied Trades Exhibition, London, asking that a representative 
be sent from Trinidad. London. 

It was decided that it was desirable that the colony 
should be represented and His Excellency the Acting 
Governor stated that the Permanent Exhibition 
Committee would be asked to arrange for an exhibit. 


4. C.S.M.P, 4515/10. — Temporary vacancies on the Board. Temporary 

vacaucies pii 

The Board suggests that the vacancies caused by the Board, 
absence of ihe Hon. Mr. Fenwick, Messrs. d’Abadie, 

Bain and Andre should be filled by acting appoint- 
ments. . 


5. C.S.M.P. ,4741/10.— Cotton gfowing in Crown Colonies. 
Laid on the table. 


(Jotton growing 
in tlie Crown 
Colonies. 


6. Prizes for improved Cacao Cultivation— Progress Eeport. 

The report was approved, and the details of the scheme 
were referred to the Cacao Committee to be dealt wdth. 


Prizes for 
Cacaio growing. 


7. Para Eubber Seeds— Proposals for a further supply. Paraliubber 

Seeils, 

It was decided that the Government he asked for a further 
importation of one million seeds. 
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MISCELLANEOUS. — Continued. 


8. Manurial Experiments on Cacao. 

Professor Carmody stated ibat bis onlv reason for bring- 
ing this up was to obtain a vote for these experiments. 
His Excellency the A.ctmg Governor on referring to 
the Minutes of the ilpril, said that .£200 had 
been allocated. 

9. Letter from Mr. J. P. Bain, dated the l8th August, 1910, sug- 

gesting a special visit to Mexico in connection with the Castilloa 
Eubher Industry. 

On the motion of the Hon. Mr. Warner, seconded by the 
Hon. Mr. de Vertenil, it was decided that Mr. H. 
Smith of Tobago be asked to visit Mexico and that 
lie be requested to communicate with the Secretary 
with a view of preparing an estimate of the expenses. 

10. Distribution of Hevea Piubber Plants. 

It W' as decided that 1,000 plants be handed over to the 
Forest Officer, and the balance bo the Tobago Planters’ 
Association, St. Augustine and Biver Estates and 
Estates in different parts of Trinidad. Details to be 
arranged by the Rubber Committee. 

11. C.S.M.P. 4019/10.— Estimates St. Aiigustine Estate iox 1910-11 
Referred back for fuller information. 

The explanation of the Manager was read to the meeting 
and accepted. 

12. Pieport on Banana Cultivation, St Augustine Estate. 

Postponed to next meeting. 

13. C.S.M.P. 141/10. — (’orrespondence with British Cotton Growing 
Association re Cotton growing in Tobago— Report of Committee. 

The Board recommends the Government to carry out the. 
experiments on the lines suggested by the Director 
of Agriculture for one year. 

14. Cacao experiments at Biver HsAih?— Report of Committee. 

To be printed and circulated. 

With reference to the salary of the Assistant Director of Agriculture, 
His Excellency the Acting Governor stated that at the last meeting it had 
been fixed at £500 to £600, but on reconsideration, the Advisory Oomiuittee 
subsequently changed it to £600 lo £700. 

With His Excellency’s permission, it was decided that a meeting of 
the Advisory Committee should take place immediately after this nieeting 
to make recommendations for the filling of the post of Chief Executive 
Officer of the Board. 

The meeting adjourne'd at 11 a.m. 


F. W. Upjgh, 

Acting Honorary Secretary. 
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MISCELLANEOUS. — Continued. 

Minutes of the Board of Agriculture. 

At a Special Meeting of the Board of Agriculture held in the Council 
Chamber on Wednesday the 31st August, 1910, at 2.15 p.m. 

Present : 

His Excellency the Actinh Governor, (President) in the Chair. 

The Director op Agriculture. 

The Hon. Mr. R. S. A. AVarxer, k.c. 

,, ,, „ 0. DE A^ERTEUIL. 

,, ,, ,, B. Henderson. , 

Me. J. L. Hoodie. 

,, E. L. Sellier. 

,, L. Seheult, b.sc. 

,, J. W. Aebuckle. 

The Assistant Secretary, Mr. A. Dbvenish. 

„ Entomologist and Acting Hon. Secretary, l\Iii. E. AV. Urich. 

The reading of the Minutes of the last meeting held on the 26th August, Minutes, 
was postponed. ® 

The following' letters were read ;~ 

(1.) Erom Air. Tliomas Thornton, dated 29th 'August, 1910, regret- 

ting his inability to attend the meeting and suggesting that the ThomVon, 
duties in eonnectioii uhtli the office of Chief Executive Officer ile Vsrteuil 
be circulated amongst members and voted for at the next 
meeting. 

(2.) From Mr. Ludovic de Verteuil, dated 29th August, 1910, regret- 
ting his inability to attend the meeting. 

(8.) Similar letter from Air. AV. Greig, dated 80th August, 1910, also 

applying for leave of absence from the Colony from 5th Septem- Mr w. G-reig. 
her to 'JBrd November, 1910. 

This application was granted. 

The following recommendations of the xAdvisory Oommittee, dated, Recommen- 
26th August, 1910, were laid before the Board:— .■Vcivigory 

1. That the Board do appoint a Chief Executive Officer at a salary 

of .£600 to £700 per annum. 

Professor Carmody desired that his dissent be placed on record. 

2. The Advisory Coinmittee recommends that the appointment be 

offered to Mr. J. B. Eorer. 

On the motion of Hon. Air. AVamer, seconded by the Hon. Air. 

Henderson, the following substituted resolutions were carried : — 

1. That the appointment at the above salary be offered to Mr. J. B. salary of the 

Eorer. " Mycologist. 

2. That the salary of the Alycologist be fixed at £600-£700 per 

annum rising by annual increments of £25. 

Professor Carmody dissenting from (1.) 

Hon. Air. Henderson moved “ That the increase of the Mycologist’s 
: salary take effect as from the ist September.” 

Seconded by the Hon. Air. de Verteuil. 



MO- 


MIS CELL A.NEO US. — Qontiimedi. 


Professor Carmoclj moved as ao ameadinent that the increased salary 
should take effect from the date of the expiration of Mr. Rorer’s present 
agreement. 

The ainendinent was not seconded and the original motion was carried. 

It was resolved that the appointment of Mycologist be terminabie at 
six months notice on either side. 

After thanking the I\Iembers for their attendance, His Excellency the 
Acting Clovernor adjourned the meeting to Friday, the 2ord yepteinher, . 
at 2.15 p.m. 

F. W. Urich. 

Acting Hon. Secretary. 


Mimites of the Board of Agriculture- 

At a Meeting' of tlie Board of Agriculture held in the Council Chamber on 
Friday, the 23rd September, 1910, at 2.15 p.m. 


Present : 

The Director of Agriculture, (Vice -President) An Chair, 

„ Hon. Mr. 0. de Verteuil. 

,, ,, ,, S. HendersOxN. 

Mr. J. H. Wade. 

Louis Seheult, 

,, J. W. Arbuc'kle. 

,, H. A. Alcazar, k.c. 

„ J. 1j. Rorer, Mycologist. 

,, P. L. Ctuppy, Assistant Entomologist. 

„ A. Devenish, Assistant Secretary. 

,, F. W, Urich, Entomologist and Acting Hon. Secretary. 

Also Dr. Gough and Me. H. Smith. 

The Chairman explained that His Excellency the Acting Governor waS' 
out of town and had asked him to take the Chair, and in the event of a- 
qiiorurn, to proceed with a certain portion of the business, leaving any 
contentious matter to Friday next, when a meeting would be held. Hi.s. 
Excellency had also suggested whether there was a quorum or not, tliey 
should deal 5vith the question of the proposal to send Mr. Smith to Mexico 
to report on the Ga.stilloa cultivation. Mr. Smith was present, and it was. 
his intention to leave by Tuesday next, if i)ermitted to go. 

The proposal to visit Mexico has already been approved by the Hoard 
and there onl}' remained the question of the Estimate of Expenditure. 
The Board then went into Committee. 

^ The Secretary read a letter from Mr. Smith, dated the 15th September, 
saying that he w'ould be pleased to visit Mexico and submitting an estimate 
for AI53 10. : 

youchers for expenditure to be submitted on his return. 

The Gommittee approved of this estimate, and it was decided that this, 
amount be charged to the Vote for Rubber Tapping Experiments. 
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.MI8'CELLANEOUS.---6'ojii?/:/i.?iecZ. 


Tlie Hon. Mr. H- A. Alcazar then joined, the Board and the regular 
bnsineKS of the meeting was proceeded with. The minntes of the meetings 
of tlie 26th and 31st August, having been circulated were taken as read and 
were adopted after the following amendments had l)een niade, viz. : — 

In the minntes of the 26th August, page 23, Entomologist’ s Report 57 
to 66 “ per cent.” instead of “ degrees. ” 

In the Minutes of the Blst August, fa) The W'Ord “ substituted” was 
added before resolution in connection with the Hon. Mr. Warner’s motion. 
(5) The “ No. 1” in Air. Warner ’s resolution was substituted for “2 ” after 
the words Professor Oannody dissenting from.” 

Tlie following letters were read: — 

(I.) From Air. L. de Verteuil, dated the 2‘2iid September, 1910 
regretting liis inability to attend the meeting. 

(2.) Similar letter from Air. T. Thornton, dated 21st September, 1910 

43.) From the Secretary, Agricultural Society, dated the 21sb Sep- 
tember, re Officers of the Board being made Ea>Offi.cio members 
..of the Society. 

Referred to the Advisory Committee. 

|4.J From the Secretary, Agricultural Society, dated the 22nd, 
September, 1910, in connection with 10 Agricultural Experiments 
to be carried out by the Board ’s Officers. 

Referred to the Cacao Committee. 

(5.) From the Hon. the Colonial Secretary forwarding O.S.AI.P. No. 
.Mll/lO Prospectus of the Bulletin of the Cornmitiee of Entomo- 
logical Besearch “ Tropical Africa. ” 

It was decided that the Board subscribe to this Bulletin. 


The Statement of Revenue and Expenditure from 21st December, 1908, 


to Blsfc, Alarch, 1910, having been circulated, was 

adopted. 


The following Financial Statement.s were submitted : — 


Financial Statement. 

B&'ei'pU. 

.linlimce oil 2()fcli August 

... $12,251) 42 


ilgricultural Tax for July 

78 


,, Aiwust 

1,007 2(i 

$14,923 4S 

B(riinienU. 

1‘ayments Jo 22nd September 

... $1,338 1)4 

$1,338 04 

Balance in hand 


$13,585 42 

Special Votes. 



Sugar Cane Expenmeiits (Froghoppers) — {JS33 022) expended to 31st August. ..-§634 00 

Rubber Tapping Experiments— (!i|i3, 000) 

JJ 5J >1 

... .51 )8 88 

Oocouut Palm Destruction — ($1,000) 


... 5B3 28 

Exhibits at Ijocal Shows— ($200) 

,, ,j , 

... 130 45 

Rub!) e r C ur i ng H ous e — ($1,000) 

1i 11 1 

... nil. 

River Edate Experiments — ($2,880) 

n 51 1 

... nil. 

Haiiil-book-($21(;) ^ 


... nil. 

Blocks and Prints for Illustrations— ($200) 

,, ,, , 

... nil 

Prizes for Improved Cacao Cultivation “($9(,)0) 

11 5 1 5 

... nil. 
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MISOBLL,ANEOUS.-(7o?ji»m^f^. 


On the motiion of the Hon. Mr. C. de Vertenil, seconded by the Hon. 
Mr. S. Henderson, it was decided that the smn of ^1,000 voted for erecting 
a rubber ctiring-iionse at St. Clair be struck off the Special Votes. 

Piecoiiameiidations of the Advisory Committee — Postponed. 

The Mycologist presented a short report on the Frogbopper fungiis* 
Both laboratory and held experiments showed conclusi'^^ely that the fungus 
ill question was parasitic, killing both adult and nymph Broghoppers within 
a iveek or ten days after the time of inoculation. The fungus grows quite 
readily on a great variety of culture media and it v/as cpiite probable that 
it could be grown in large quantities for inoculating Broglioppers in the held.. 

With some introductory remarks the Entomologist submitted his 
interim report on Froghoppers and exhibited siDecimens of dried cane trash 
on which Frogliopper eggs are found, also some illustrations by Mr. Guppy, 
of the eggs in their difterent stages of develop>inent. 

In connection with the International Congress of Entomologists and 
■with a view of forming a branch for the AVest Indies, he asked the Board’s 
permission to submit details at a future meeting. 

This request was granted, details to be' prepared for the next nieetiiiig.. 

The following documents were submitted: — 

(1.) Eeport on Banana] Cultivation at St. Augustine Estate. 

To be printed and Circulated. 

(2.) Progress lleport from the Manager Biver Estate on the Cacao 
Experiments. 

Laid on the Table. 

[3.) Eeport of Committee on Cacao Experiments, Biver Estate. 

Accepted, with the recommendation that 2,000 trees be 
deprived of all shade instead of 500. 

(4.) Letter from Permanent Nitrate Committee, dated 12t]i August, 
1910, in connection writh their offer of ^100 for experiments 
with Nitrate of Soda. 

The Secretary w'as directed to accept the offer, and asked 
that the XTOO be remitted to the Board. 

(5.) C.S.M.P. No. 4655/10 — Death of Mr. J. B. Carruthers. 

Laid on tlie table. 

(6.) Letter from Mr. IT. E, Murray, dated '20tli August, 1910, asking 
that Mr. Heyligers he, allowed use of the Laboratory. 

Beferred to the Ariee-President for action. 

(7.) Incidental expenses in connection with Prizes for Improved 
Cacao Cultivation. 

The Secretary was authorised to charge them to the A'ote 

of ^200. 

(8.) Progress Eeport on Eubber Tapping experiments. 

Beports on the results obtained for July and August, W'ere' 
submitted. 

The meeting then adjourned to Friday, the 30th instant, at 9.30 a.m., 
when the report of the Advisory Committee will be considered., 


F. AY. Ueioh, 

Acting Hon. Secretary. 



MISCELLANEOUS. — CoKitinw.d. 


Minutes of the Board of Agriculture. 

At a Special Meeting of the Board of Agriculture held in the Council 
Chamber on Friday, the 30th September, 1910, at 9.30 am. 

Present : 

His Excellency the Acting Governor (President) m the Chair. 
The Hon. Mr. R. S. A. Warner, k.c. 

,, „ ,, C. DE Verteuil. 

„ ,, „ H. A. Alcazar, K.c. 

Mr. J. L. Moodib. 

,, L. db Verteuil. 

„ J. H. Wade. 

,, Louis SiiiHBULT, b.sc. 

5, J. W. Arbuckle. 

,, H. E. Murray. 

,, P. L Guppy, Assistant Entomologist. 

„ A. Devenish, A.SSISTANT Secretary. 

„ E. W. IT RICH, Entomologist and Acting Hon. Secretary. 


The reading of the Minutes of the meeting of the 23rd instant was MiuntiLs. 
postponed to the next meeting. 

The following letters were read 

(1.) From the Hon. the Colonial Secretary Ho. dated 27th L^-tter No. 

2 1 bU J -» I j-L 

September, 1910 forwarding resolution of the Agricultural - 
Society that certain officers of the Board be made Hon. 

members of the Society. Colonial 

Secretary. 

Referred to the iVdvisory Committee. 

(2.) From Professor Oarmody regretting his inability to attend the Letter from 
meeting through ill-health and suggesting that the considera- 
tion of the duties of the Mycologist be postponed. 

The following recommendations of the Advisory Committee of the 
Pith September, 1910, we,re considered in detail ■ 

(1.) Recommended that Messrs. Moodie and Arbuckle be appointed yk.ssrH.Moodie 
Members of the Advisory Committee to 1111 the vacancies 
caused by the death of Mr. Bert de fjamarre and the reslgna- yknlours of 

tion of Captain Wright. the .Advisory 

Cniiiniittee. 

Agreed to. 

(2.) Duties of Employees of the Board. 

(a.) Duties of the Entomologist. 

(1.) He shaircarry out entomological investigations and be directly Duties of 
responsible for the insect collections of the Board and all purely Entomologist, 
entomological apparatus. 

(2.) TTe shall make a monthly report of progress, and a yearly report. 

|3.) He shall assist the Alycologist in the preparation of the publica- 
tions of the Board. 

(4.) He shall devote his time to such special jiroblems as the Board 
may direct from time to time. 

Agreed to. 



MISCELLANEOUS.' —Confimitd. 


Duties of 
Assistant 
Entoinologist. 


Duties of 
Becretarj’.; 


(B.) Duties of the Assistant Entomologist. 

The Assistant Entomologist shall take up snoh problems as directed 
by the Entomologist and report directly to him. 

Agreed to, 

(c.) Duties of the Secretary, 

(1-) He shall be responsible for all books and papers of the Board. 

(2.) He shall keep the Minutes of the Board and of all Coinuiitteea. 

(3.) He .shall keep the accounts of the Board, and pay out all luonies 
expended on the Board’s work, the signature of himself and one 
other member of the Board being required for cheques. All 
inonies expended to be supported by vouchers with the exception 
of sums of or less, which may he supported by a verifica- 
tion of the Secretary that the ex})endi.tiire has been actually made 
and was necessary for the Board’s work. A monthly statement 
of all ordinary and special expenditure shall be laid on the table. 

(4.) He shall deal with the correspondence of the Board. Answers 
to letters since tlie last meeting shall be laid on the table for 
■ inspection of members. Any correspondence of sufficient in- 
tere.st shall be separately reported to the Board. 

Agreed to. 


Duties of 
Mycologist, 


Mr. A. De\ euisla 

appointed 

Secretary. 


Post of 
Assistant 
Secretary, 
abolished. 


Pu1.)lieationB of 
the Board. . 


(d.) Duties of the Mycologist. 

(1.) He shall carry out mycological investigations and be responsible 
for the mycological collection. 

(2.) In addition to the duties requiTed of him by the Board as 
Mycologist, he shall be responsible for and direct the work of 
the other employees of the Board. He will present monthly 
reports to the Director of Agriculture for the infornuation of the 
Board of the work done respectively by him and them during 
the preceding month. 

(3.) He shall be responsible for all the property of the Board. 

(4.) He shall be responsible for all publications of the Board. 

(5.) He shall be ex-offi.cio a member of all Committees. 

(6.) He shall approve of all accounts for payment. 

Professor Carmody dissented from Rules 2, 3, and 6. 

Postponed to next meeting. 

Appointment of Secretary. 

(rt.) Recoimnended that Mr. A. Devenish be appointed Secretary as 
from the first October, on 3 montlis probation at a salary of 
^200 per annum. 

{h,) That the post of Assistant Secretary be abolished as from 
30th September. 

Agreed to. 

4. Publications. 

Recommended that the Publications of the Board [Reports, 
Circulars or Special Articles) be issued separately as soon 
as they are ready for publication. These may be reprinted 
whole or in part in the Bulletm if the Director of Agricul- 
ture so desires. 

Agreed to. 
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5. Laboratories and Offices of the Board. 

Recommended that Messrs. Moodie and Urieh in consultation Laboratory 
with the Director of Agriculture be requested to prepare fonhfSrd. 
plans and specifications for |buildings to be erected at 
St. Clair. 

Agreed to. 

(6.) Account of A. Hoen it Co. for $419.15 for coloured plates for Aceoimt of 
publications. Hoen i.- Co. 

Payment recommended. 

Approved. 

The Hon. Mr. Warner sugg^ted that the Board he represented at the ReproE?entation 
West Indian Agricultural Confereuceto take place in Denierara in January 
next and it was decided that this matter be put on the Agenda, for the next Agricultural 
meeting. Conference 

After thanking the Members for their attendance, His Excellency the 
Acting Governor adjourned the meeting to Friday, 7th October, at 9.30 a.m. 


F. W. Ueich, 
Acting Hon. Secretary. 


Minutes of the Board of Agriculture. 

At a Special Meeting* of the Board of Agriculture held in the Council 
Chamber on Friday, the 7bh October, 1910, at 10 a.m. 

Present : 

His Excellency the actinu Governor (President) m the Chair. 

The Director of Agriculture. 

The Hqn. Mr. E. S. A. Warner, k.c. 

„ ,, „ S. Henderson. 

,, ,, ,, C. DE YeRTEUIL. 

,, ,, „ PI. A. Alcazar, k.c. 

Mr. H. E. Murray. 

,, L. DE Verteuil. 

„ J. H. Wade. 

Louis Sehbult, b.sc. 

„ d. W. Arbuckle. 

„ F. W. Urich, Entomologist. . 

„ A. Devenish, Secretary. 

Hi.s Excellency explained that owing to indisposition of Professor 
Larmody (Director of Agriculture) on the occasion of the last meeting, 
the consideration of the Advisory Committee’s proposal touching the 
duties of the Mycologist, had been postponed in order ' that the lUrector 
might put forward his reasons of objection to the Committee’s 
recommendation. 

The Minutes of the meeting of the i23rd September, 1910, having been Mimites. 
■circulated, were taken as read and contirmed. 
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Mycologist;. 


MISCELLANEOUS. — Continued. 


The Hoirble Mr. ' Henderson, seconded by the Hon’hle Mr. C. 
de Yertenil, moved that the following' recommendations of the Adviaory 
Coinniittee of the 12th September, 1910, be adopted, viz. : — 

Duties of Mycologist. 

(1.) He shall carry out mycological investigations and be respon- 
sible for the inycological collection. 

(2.) In addition to the duties required of him by the Board as 
Mycologist, be shall be responsible for and direct the work of 
the other employees of the Board. He will present monthly 
reports to the Director of Agriculture for the infonnation of 
the Board of the work done respectively by him and them 
during the preceding month. 

(3.) He shall be responsible for all the property of the Board. 

(4.) He shall be responsible for all publications of the Board. 

(5.) He shall be a member of all Committees. 

(6.) He shall approve of all accounts for payment. 

Professor Carmody (Director of Agriculture) said he very much 
regretted his inability to attend the last meeting of the Board. Although 
not feeling -well, he came to town, and had made every effort to attend, but 
was eventually obliged to return home before the meeting began. He' 
niust apologise to members, because it was a special meeting at which 
they were to deal with one important point. In the course of the Advisory 
Committee’s report, it was stated that he had objected to Nos. 2, 3 and 6 
of the duties of the Mycologist, and he did so on the ground that the- 
Mycologist should he employed exclusively on inycological work. It was 
the long experience of everyone working in any branch of science, to know' 
that if an investigator’s ordinary duties wei'e interfered "with by even a 
small amount of clerical work, there was much less progress made. In 
nearly every scientific establishment of any size, one man w-as always set 
apart for making investigations in order that he might be able to devote 
his whole attention to them. He said that if the Mj'cologist was employed 
in supervising the "work of the Board’s officers and to do clerical work, he 
was quite satisfied that much more important work would be neglected; 
and it would be far better in the interest of the colony that his whole 
attention be given at the present time to, the disease of bud-rot, and other 
diseases of coconuts, rather than any fraction of his time be taken away 
from them. They had been for years waiting for a Mycologist in 
order to mve.stigate some of the worst diseases in connection with agricul- 
toral work ; and now they had got a man who was thoroughly competent 
to do it, it seemed to him to be a bad arrangement to take that 
officer away from scientific work and give him either clerical work or the 
supervision of other officers. ' His other objection was because it w^as a 
departure in principle from the working of the Board hitherto. He would 
mention, for the benefit of members who were not conversant with the 
history of the Board from the start— that the original idea w'as that the 
Department of Agriculture as re-arranged, should be the permanent 
machinery foi carrying out experimental work in connection with 
agricultilre. The funds were to be provided by the Board, wdiich w ould 
have complete control over them. The funds of the Board did not and 
could imt im^^^^ any large sums for salary, and it was intended 
undoubtedly, that the machinery which was already there and for which 
no salaries were required, would be the machinery used for carrying out 
the experiments.^ Since the Board was started, it w^as found iiBcksary to 
employ two special officers for temporary work, and tlieso w-ere the only 
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officers ever intended to be appointed. Those officers were Specialists in 
their oavii line, and there was no necessity for supervision over them- 
That scheme had w'orhed from the beginning of the establishment of the 
Board until last November, and the work of the Board w^as carried out on 
departmental lines, and he thought he could safely say there was no dis- 
satisfaction Avith the Avorking of it up to that time- Subsequently, there 
Avas some modification, but still the principle remained that the work of 
the Board Avas carried ont in co-operation Avith the IDepartmeut of 
Agriculture ; nnd as His Sxcellency kneAV, in a despatch to the Secretary 
of State, His Excellency had assured His Lordship that the officers of the 
Board Avhilst so employed, Avould be under the sole direction of the 
Direefior of Agriculture. /\nd that AA^as done at a time Avhen criticism of 
the scheme Avas so seA'ere, that probably if His Excellency had not made 
that statement, the Board’s Ordinance Avould not hav’e been passed. The 
Board had full power to deal with its funds, and in other places there were 
Boards Avorking in a similar Avay. The money Avas to be provided and 
allocated by the Board which saw that it aa^is spent in the best way 
possible. Now, the best possible way of spending money, was to spend it 
through officers aaLo are accustomed to spend it in that class of Avouk. It 
was very necessary in scientific Avork that a man should have experience 
of the cost of experiments and apparatus ; and the Bepartment of Agri- 
culture as it AVas formed, had that experience, which was no doubt an 
advantage to the Board. Then as the Board had considerable control 
OA^er the Department of grieulture in many AA’ays (and rightly so) they 
could always find fault with the spending of the money by the Department 
if they had reason to do so, and as the head of the department would 
always be an officer in a responsible position, they would always liaA’e the 
satisfaction of knoAving that their money Avas spent in the best possible 
manner. He did not think that any such Board could be properly Avorked, if 
its expenditure Avas made through officers holding a temporary position, and 
he Avas sure it Avould be found to be a failure in a short time. The amount 
of supervision that Avas given to the Mycologist was purely nominal. There 
AA'as a A^ery siiiall amount of Avork included in those regulations, but of 
course, he supposed it Avas intended aftei'Avards that they would be extended.. 
That was one of the difficulties which one had to deal with, because the 
Department had to be run along certain lines, and the Board could alter 
its policy at any moment if it thought it advisable to do so, and the 
Department Avould always he unable to know definitely what was required 
of it from time to time. As he had mentioned, the duties of superAusing 
the Board’s officers Avere very light; they were almost nominal, ami the 
supervision of the Entomologist by the Mycologist Avas practically nothing 
at all and not necessary, Avhiist the clerical A\mrk to be given hiin in 
connection with the property and accounts of the Board, he (the Director) 
was satisfied should not be given at all. He was obliged in the, circum- 
stances, to mention to the Board, that it avouIcL be necessary for him as 
being the officer in direct charge of the AAmrking of the Department of 
Agriculture to rep)ort to the Secretary of State through the Governor, the 
fundamental change that had been proposed. As lie would have to do 
that, he desired only to lay impartially before the Board his views on 
the question. He did not intend to vote for, or dissent from the regulations 
any further. If it Avas the wish of the Board to carry them out, and if 
authorized by the Secretary of State he Avould do his best to carry tbem out 
in a faithful maimer. It had always been his experience during tlie thirty- 
three years of his official life, that the proper Avay of any public servant was, 
to carry out his duties according to the wish of the majority of those at 
the time who had the ruling poAver, In the same way if the Board helieA'ed 
it was necessary that those alterations should be made, and the sanction 
of the Secretary of State obtained, he would certainly carry them out as he 
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li ad said, to the best of his ability. M the same time, he must remind 
them again that he believed it would be a complete failure, and ivould 
interfere wdth investigations which were far more liiiportanfc and necessary, 

Mr. Carl de Verteuil said he was quite sure that the Board would 
recognize the failure if it came and would go back to the old position, but 
all they asked was that the scheme he given a fair trial, especially as the 
Director of Agriculture would faithfully carry it out. 

The Acting Attorney- (xeneral said that necessarily in all things there 
must be differences of opinion, and although the views of the Board were 
not shared by Professor Carmody, yet they welcomed the last expression 
that fell from him, viz. :---the desire to cordially and loyally help to give 
effect to the regulation although he did not think they would work 
well. He was perfectly satisfied that if the Director of Agriculture 
did that, he would find it quite unnecessary to refer to the Secretary 
of State. The fundamental idea of the existence of the Board yvas,.tliat 
here for the first time (and it -was a point on which the late Sir Henry 
Moore Jackson congratulated himself and the Colony) people came for- 
W'ard and said ‘‘ w’e are willing to tax ourselves in the interest of agricul- 
ture, if W'e have control of the moneys which will be raised in the way pro- 
posed.” That was all that the Board «imed at. He could assure Professor 
Carmody — speaking for himself and the other members of the Board as 
far as he knew their views — that they looked loiuvard to his co-operation, 
and they begged to assure him that in wdiatever branch of Avork or inves- 
tigation he w^as asked to take charge of, he would have absolute control. 
Professor Carmody need not suppose that they were going to do such a 
foolish thing as to ask him to take control of a certain branch of the work, 
and then interfere with him in the carrying out of the experiments. They 
felt sure that if the distribution of the business as recommended by the 
Advisory Committee, -was given a fair chance it would work well and in a 
short time Professor Carmody would recognize it, and hereafter the Board 
ought to work successfully, aided immensely by the energy and ability of 
the Director of A.giiculture. 

The motion for the adoption of the Advisory Committee’s report was 
put to the vote and carried. 

On the motion of Professor Carmody, seconded by Mr. L. Seheult, the 
following recommendation of the Advisory Committee was adopted, viz. : — 

That Messrs. J. B. Borer, F. W. Urich, P. L. Guppy, and H. Carac- 
ciolo Jr., be allowed to accept the Agricultural Society’s resolu- 
tion to be elected ex-officio members. 

The following resolution of the Agricultural Society w^as referred to the 
Advisory Committee, viz. : — 

That in the opinion of the Society it is desirhible that the Officers 
of the Board of Agriculture should become members ex-offi,cio or 
otherwise, and when convenient should attend the meetings.” 

Bepresentation of the Board at the West Indian Conference to be held 
in Demerara in January, 1911. 

The Hon. Mr. G. de Verteuil, seconded by the Hon. Mr. S. Henderson, 
proposed that Mr- F. W. Urich be appointed delegate to represent the 
Board. , . ■ ■ ■ 

Agreed to. 

The meeting then terminated. 

A, Dhvenish, 

Secretary. 
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Minutes of the Board of Agriculture. i 

At a Meeting of the Board of Agriculture held in the Council ChaniToer on j 

Friday, the 21st October, 1910, at 2.15 p.m. ,1 

PRESENT : 

His Excellency the acting Goyeknor (President) in the . Chair . 

The Director of Agriculture. -I 


The Hon. Mr. E. S. A, Warner, k.c. 

,, ,, ,, S. Henderson. 

,, ,, ,, C. DE Yerteuil. 

,, ,, ,, W, G. Kay. 

Mr. H. E. Murray. 

„ L. DB Yerteuil. 

„ E. L. Sellier. 

„ Louis Seheult, r.sc. 

„ J. W. Arbitckle, 

,, Jas, Black. 

„ AY. C. Jarbine. 

,, J. B. Borer, Mycologist. 

,, E. AAA Urich, Entomologist. 

5, P. L. Guppy, Asst. Entomologist. 

„ L. A. Brunton, Agricultural Inspector. 
„ A. Devbnish, Secretary. 


The Minutes of the meetings of the 30bh September and 7th October Miimtes., 
having been oirciulatecl, were taken as read and conlirmecl. 

The following 3 letters were read : — 

From the Bev. Dr. J. Morton, Messrs. J. L. Moodie and T. Thornton nettcr^; iTo:: 
regretting their inability to attend the meeting. 

The Financial Statement was submitted : — 

Financial Statement. 

lieGcivU : 


Kev. Dr. 
Morton, 

Mss.'^rs. AIddiIuC' 
and Tlioriitnu,. 


Fin an (dal 
Statement.- 


Balance on 23rd September 
Agricultural Tax for September 

Ihtiiments : 

Payments to 2l}th October 


$ 13,585 12 
490 34 


$ 14,075 7i) 


$ 2,28G 28 $ 2,281) 28 


Balance in liand ... ... ... ... |! ll,78d 48 


Sjorefal Votes. 

Sugar Bane Experiments (Frogliopper) ($3,022) expended to 

30th September ... ... ... ... $ 089 93 

Paibber Tapping Experiments— -|$3, 000) expended to 30th 

September ... ... ... ... 1,310 (55 

CocDimt Palm Destruction--($l, 000) expended to 30 Sept. ... (>(53 97 

Exhibits at Local Shows-— ($200) expended to 30th September 130 45 

Eiver Estate Experiments— ($2,880) ,, ,, ,, ... nib 

Hand Book— ($210) ,, ,, ,, ... nil. 

Blocks and Prints for Illustrations— ($200)^ ,, ,, ... nil 

Frizes for iini)roved Cacao Cultivations— ($900) ,, ... nil. 
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(2/) The Hoii. Mr. Warner in moving the adoption of the Fieport of 
the Advisory Committee, seconded by the Hon. Mr. C. de Vertenil, 
explained that it was intended that meetings of the Advisory Committee 
should take place some days before the meeting of the Board, -so that 
ineiiibers should have in their hands the conclusions of the Advisory 
Conuihttee for them to consider. On the present occasion, it was found 
that one particular item (The Plant Protection Ordinance) was urgent and 
no convenient time could be found except that day, without unnecessarily 
asking members of the Ooimiiittee to come to town oftener than was 
necessary ; so that on the present occasion it was found expedientTo hold 
the Advisory (’oinmittee meeting on the same day as the meeting of the 
Board. He mentioned that, in order that it should not be thought there 
was any intention to do otherwise than wars originally laid down, but the 
present departure was due to the exigency of circumstances. 

The following report of the x\dvisory Committee was then adopted : — 

1. Letter from the Secretary Agricultural Society re other officers 

of the Board becoming members ex-officio or otherwise. 

Kecommended that only the four officers already named 
should become members. 

2. C.S.M.P. 4911/07, Draft of Plant Protection Ordinance. 

Eecornm ended that it be printed and circulated among 
members of the Board and brought up at the next 
meeting. 

h Re Delegates to West Indian Conference to be held in Demerara 
in January, 1911. 

Piecommended that Mr. J. B. Borer, should also be sent as 
a delegate, and should extend his visit to Suriname 
to make observations on the Witch Broom disease 
of Cacao. 

4, Be Publications of the Board. 

Eecoinmended that as soon as printed they are to be 
circulated by the Department of Agriculture. 

5. Application from Mr. Lewis, Clerical Assistant, for an iiicrease 

of pay. 

Not recoinmendecl. 

(h.) The Mycologist exhibited a galvanized sheet containing the 
Froghopper fungus which showed the method used for growing it in large 
quantities. More or less air tight cabinets can be made containing a 
number of shelves on each of wdiich the fungus may be grown in practi- 
cally pure culture Boiled rice is a very good medium on which to grow 
the fungus. ^ It is hoped that by following this method, sufficient spores 
can be obtained to dust over the cane-fields for the purpose of infecting 
the insects. It might also be advisable to dust spores over pen manure 
as it is being taken out to the fields, formu this way the spores may be 
brought in contact with the nymphs on the cane roots. 

Mr. Plummer is now' carrying out the work of desfcroying coconut 
palms along the north coast. As soon as he has finished that district he 
will go to Tobago and continue the wmrk there. Fp to the present he 
has destroyed about 15,0.00 trees. 

The cocoa spraying experiments are being continued. Although the 
piokings have been light during the past three months on account of the 
heavy change of leaf, the results of the sprajdngs are still showing up well. 
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At Sangre Gramle 3,000 more pods have been picked from 500 sprayed 
trees than from the corresponding number of nnsprayed trees since the 
first of last February, while at Luanapo, 2,287 more sound pods have been 
picked from the sprayed trees. 

The Entomologist said that since the last meeting he had prepared Entomologist’s 
boxes, showing all stages of the Proghopper from the egg to the perfect Report, 
insect, for distribution to Sugar Estates, so that all interested would be 
able to identify the insects. It had been reported that Froghoppers were 
increasing in numbers, but it was not stated in which stage. From catches 
for the last three months, adult froghoppers were more numerous in August 
and it was no doubt the spittle stage that was on the increase. During 
September fewer adults were caught than the month before. (28, 000 adults 
were caught in July, 4.9,000 in August and 34,000 in September; all in 
one field.) 


With some introductory remarks the Assi.staiit Entomologist laid his 
Preliminary Report on the Cacao beetle before the Board, and exhibited 
.some small pieces of branches containing the eggs. 

(5.) Report of Manager on Banana Experiments, 8t, Aumcstme 'RBXiatUil 
Estate. 

Ea,iiaua 

Postponed until the Director gets the figures, when they Kxperiments 
are to be printed and circulated. ' ’ ' 


(0.) Letter from the Entomologist re formation of Committee of Formation 
Entoniological Research for the West Indies. of CoinmitteB 

It was decided that a copy of the letter be sent to the logicalresearcli 
Government for transmission to the Imperial Com- West indies, 

missioner of Agriculture. 

(7.) C.S.M.P. 4911/07.— Draft of Plant Protection Ordinance. 

Report of Committee. 

Mr. Warner moved that it be brought up at the next meeting. 

(8.) Plans for New Building.s for Board of Agriculture. Plans for New 

Referred back to the Committee to prepare an estimate of for 

the cost. culture to be 

erected at 
fSt. Olalr. 


Fiiiiiii 

Protection 

Ordinance. 


(9.) C.S.M.P. 3929/07.— Truck System. Report of Committee. 
Laid on the table. 


Truck fSyKtein. 


(10.; C.S.M.P. 4515/10.™ Temporary vacancies on the Board, Temporary 

Appointment of Rev. Dr. J. Morton in place of Mr. E, 

Andre and Messrs. H. Alcazar, Jas. Black and W. \ ' 

0. J'ardiue to act during the ab-seuce of Mes.srs. 

D’Abadie, Fenwick and Bain. 

Laid on the table. 


(11.) Purchase of Agricultural Tools (Catalogue received). 
Laid on the table. 


Clatalogue of 
.igriciiltural 
tools. 


(12.) Progress Report Cacao Experiments River Estate. 

Laid on the table. 

(13.) Progress Report Rubber Experiments. 

A Report of the result obtained for September was 
mitted. 


Proigress 
■ ItopDVt t;;n;ao 
Exporiiiients 
.liici'r ['htifte. 

IT’ojgn'H.K 

sub' ‘a‘iu)i;ti llul)l)Br 
EvpoviitiButs. 
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Bepart ot' 
Cacao Com- 
xaiUee on Prize 
OoDipetiliioii 
for: Improved 
Cacao ciiltiva.- 
tion. 


Minutes, 


(14.) Bcport of Cacao Committee. 

On the motion of the Hon. Mr. C, cle Verteuil, seconded by the Hon.. 
Mr. S. Henderson, the -following report of the Cacao Cominittee was^ 
adopted, viz. : — 

That the Director of Agriculture and two other members of the 
Cacao Committee be appointed to deal with the Prize Competi- 
tion for Improved Cacao Cultivation ; that Mr. D. C. Plumiiier, 
Agricultural Inspector, be employed on the Prize Scheme from 
the 1st of January, 1911, and that Mr. L. A. Brunton should go 
on meanwhile with the arrangements for the competition in his 
district; that Manzanilla and Brasso he the two centres for the 
1911 competition, the Prizes for which will be distributed in 
December of that year. 

On the motion of Professor Carmocly, seconded by the Hon. Mr. S. 
Henderson : — 

The Hon’bles Messrs. A. Warner and C. de Verteuil were appointed 
to act with the Director. 

xA-fter thanking the members for their attendance, His Excellency the 
Acting Governor adjourned the meeting to Friday, the 18th Noveinber, 
at 2.1 0 p.in. 

A. Devenish, 

Secretary. 


Minutes of the Board of Agriculture. 

At a Meeting of the Board of Agriculture held in the Council Chamber on 
Friday, the 18th November, 1910, at 2,15 p.m. 

Present : 

His Excellency the actinct Governor (President) in the Chair : 

The Director of Agriculture. 

,, Hon, Me. R. S. A. Warner, k.c. 

„ „ „ C. DE A^erteuil. 

„ „ ,, W. G. Kay. 

Mr. J. D’Abadie. 

„ J.H.AVade. 

„ L. Seheult, b.sc. 

„ J. J. McLeod. 

,, W. Grbig. 

,, J. AV. Arbuckle. 

„ J. Black. 

Rev. Dr. J, Morton. 

Mr. j. B. Rorer, Mycologist. 

„ Ph W. Urich, Entomologist, 

„ ?. L. Guppy, Assistant Entomologist. 

5, J. McInroy, Manager Government Farm. 

,, A. Devenish, Secretary. 

The Minutes of the meeting of the 21st October, having been circu- 
lated, were taken as read and confirmed. 
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The following tv/o letters were read 

Trorn Messrs. W. C. Jardine and Thomas Thornton, regretting their 

inability to attend the meeting. and Thornton. 

The Financial Statement Wcas submitted. 

Financial Statebient. Financial 

'Receipts. Statement. 

Balance on 2lFit- October ... ... ... Ill, 781) 48 

xlgricultural Tax for October ... ... 517 1)0 

Permanent Nitrate Committee’s checnie for Experi- 
ments ... ... ... 483 00 812,790 38 


Payments. 

Payments to 18tli November ... ... 8 1,293 20 1,293 20 


Balance in hand ... ... ... ... 811,507 18 


Special Foies. 

Sugar Cane Experiments (Froglmpper) ($3,022) expended to 31st 

October ... ... ... ... ... $ 750 49 

Rubber Tapping E.xperimeuts— ($3,000) expended to 31st Oct.... 1,394 21 

Oocoiuit Palm Destruction— ($1,000) ,, ,, ... 763 97 

Exhibit at Local Shows— ($200) ,, ... 130 45 

Prizes for Improved Cacao Cultivations.. .($9()0) expended to 31st 

October) ... ... ... ... ... 24 75 

River Estate Experiments— ($2,880) e-xpendecl to 31st October ... nil. 

Hand Book— ($2ili) e.xpended to 31st Octoloer ... ... nil. 

Block.s and Prints for illustrations — ($200) expended to 31st 

October ... ... ... ... ... nil. 


The following recommendations of the A.dvisory Committee were then Recommen- 
adopted ■ AdvSy* 

Coinmititae. 

1. On the motion of the Hon. Mr. R. S. A. Warner seconded by Mr ije Messrs. 

J. d’Abadie C.S.M.P. 626/10/3079 in connection with Messrs, 

' Urich and Guppy’s pensions, while employed by the Board. Pension. 

Recommended that the proposal in paragraph 3 of the letter 
be submitted to the Board for adoption, viz. “ That 
this Board agrees to recognise a prospective liability 
for a proportionate part of the ultimate pensions of the 
Officers named.” 


(2.) On the motion of the Horn Mr. R. S. A. Warner seconded by Estmate of 
the Hon. Mr. C. de Verteuil re estimate of cost of new building cost new build- 
for Board of Agncnlture (.£2,800). 

Recommended that the Governmenlj be asked to expend the 
necessary amount required to erect a building for which 
the Board will pay a fixed amount annually to cover 
rent, sinking funds and minor repairs. 

(3.) On the motion of Professor Carmody seconded by Mr. L. Seheiilt Be Board’s 
re Professor Carmody ’s application that the Board provides its telephone, &c. 
telephone and wash stand for the use of the Board’s Officers at 
St, Olair. 

Recommended. 

(4.) Be Professor Carmody ’s application that the office now occupied li? Secretary’s 
by the Secretary be returned to the Department for the use of 
the Department’s Clerk. 

Recommended, the Secretary to occupy the desk in the 
Board’s Laboratory now used by the Acting Curator 
who will have a desk put in the Office of the Officer-jn- 
Charge, or elsewhere. 
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(3.) Re Dr. Gough’s applications through Mr. Mooclie and the Vice- 
Pregident for the services of the Assistant Entomologist to do 
some sketches for him, and for the loan of a Spraying machine. 

Eecommended, and the Vice-President was asked to reply 
to Dr. Gough informing him that the Board will be only 
too willing to give him all assistance he requires, as was 
promised him at the meeting of the Board held on the 
‘29th July last. 

The following papers were submitted 

(1.) C.S.M.P. 6702/08.— Engagement of an experienced Entomologist 
for six months from i\.pril to investigate Froghoppers. 

The Hon. Mr. AV. G. Kay moved seconded by Mr. J. J. 
McLeod that the question of the Board’s contribution 
towards the expenses of Dr. Gough ’s visit be postponed 
until the terniination of his engagement. 

Agreed to. 

(2.) C.S.M.P. 153/10.— Manager, River Mstate, application for an 
increase of salary. 

It was decided that the Board recormnend the Government 
to increase his salary on the incremental scale of ^£150 
to £200 per annum from the 1st October, 1910. 

(8.) C.S.M.P. 4911/07.— Draft of Plant Protection Ordinance and 
Pteport of Committee. 

The Hon. Mr. Ode ‘Veiteuil moved seconded by the Hon. 
Mr. AAh G. Kay that the Government be asked to arrange 
for its introduction in Council. 

Agreed to. 

4. The Mycologist said that some action should be taken to ensure 
the inspection and disinfection of the Hevea seeds which were 
being imported into the Colony in order to prevent, or at least 
delay the introduction of the fungus diseases which were pre- 
valent in the East. Several of the diseases were caused by 
hyrnenoinycetous fungi which gave off spores in enormoiLs quan- 
tities; these spores were very light and were carried long dis- 
tances by the wind and it was not unreasonable to suppose that 
many of them might be present on not only the seeds, but also 
on the material used for packing. He suggested that it would 
he well for all tire material in which the seeds were packed be 
burnt, and the seeds themselves dipped in Bordeaux mixture 
before planting. 

It was decided that the Mycologist should see the importers 
and point out the risk run, and the Secretary was 
directed to submit the matter for the consideration of 
the Government. 

5. The Entomologist said that the experiments in connection with 
.Froghoppers were going on nicely. The plant canes were not 
afiected and of the ratoon fields one of which showed signs of 
blight was recovering. 

Blight had appeared in Chaguanas in two small fields and 
it seemed to be spreading. AVhile carrying on the work in con- 
neetion with Froghoppers he had observed the different kinds 
of borers ill canes which appeared to be different in various 
localities, for instance at Chaguanas Diatraed scwcliaralis was 
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common and attacked cane and bamboo grass. Some Diatraea 
gru-gm worms were found in the canes at San rernando, Canella 
was common at Caroni and was only found on cane, but he 
thought their presence there was accidental and due to fermen- 
ting cane roots, some detailed drawings and descriptions of the 
pest would be published later on. 


The Assistant Entomologist exhibited some beetles and cacao leaves 
damaged by them and he ■was pleased at being able to say that 
they were not in as great numbers as formerly. 


6. Letter and Checjue for i-100 from the Permanent Nitrate Com- permanent 

mittee for Experiments with Nitrate of Soda on cacao and Nitrate 

^ Committees 

sugar estatieb. cheque for 

EefeiTed to Advisory Committee. experiments. 

7. Letter of resignation from Mr. IL A. Lewis, Clerical Assistant, Lewis’ 

from the SOtli instant. resignation 

, , - as Clerical 

Accepted, Assistant.. 


■8. Letter from Mr. Plummer, AgriDultu.ral Inspector, for >^5 out of Acting 

pocket expenses incurred wdiile in Toco, etc,, on coconut work inspector 

* Pluramer’s 

Granted. application for 

extra expenses 

9. Progress Keport on Lubber Tapping (Castilloa). 

The Director of Agriculture sliow'ed several samples of Progre.ss 
Paihber from Verdant Yale anc> Tortuga, and a 
report of the result obtained for October was tapping 
submitted. (Castilloa). 


10. Banana Cultivation, Manager’s Reports. Eeport of 

Having been printed and circulated were laid on the iSacr' 

table. Cultivation. 

11. Mr. PI. E. Murray s motion i — jXi', Murray’s 

“ Has it been noticed that Mr. Tripp in his letter to the Triiq^s 

West India Committee dated SeptembertoW.I.Circulaii* 

“ 15th, stated :~The special taxation of the Board 
‘‘ amounted for the first ipiiarter of the present year 
“ to $25,000, and with an endowment of this mag- 
“ nitude good work should, and doubtless would, he 
“ in evidence before long ‘? ” 

“ A.S this .statement is incorrect and misleading, I move 
“ that it be brought to Mr. Tripp’s notice, and that 
“ he be asked to correct it, and be more careful in 
“ future when quoting figures.” 

A letter from Mr. Tripp Avas read stating that the error referred to 
Avas noticed as soon as tliQ West India Coniniittee CirGidfir in which it 
appeared reached this Colony and it was corrected by thefir.sfc opportunity 
viz : — by Mail leaving here on 18th October last. 

A letter from Mr, Murray Avas also read expressing his pleasure to 
know that Mr. Tripp had corrected the error. 

After thanking the members for their attendance, His Excellency the 
Acting Governor adjourned the meebing to Friday the 16th December. 


A. DnvEKiSH, 

Secretary. 
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Minutes of the Board of Agriculture. 

At a Meeting of the Board of Agriculture held in the Council Chainher on 
Friday, the 16th Decemloer, 1910, at 2.30 p.m. 


PllESENT : 


Me 


His Excellency the Goveenoe (Peesident) in the (Jhmr. 
The Hon. G-. T. Fenwick, c.m.g. 

„ R. S. A. Warner, k.c. 

„ C. DE VeRTEUIL. 

„ S. Henderson. 

„ AV. G. Kay. 

,T. D’Aeabie. 

H. E. Murray. 

J. L. Moodie. 

J. J. McLeod. 

J. W. Arbucklk. 

L. Seheult, b.sc. 

W. Greig, 

J. H, Wade. 


Bev. Hr. j. Morton. 

Mr. j. B. Borer. Mycologist. 

„ F. W. IJrige, Entomologist. 
„ A. Devenish. Secretary. 


Minutes. 


Letters from 
Messrs. 
Carmcdy, 
de Verteuil 
and lardine. 

Financial 

Statement. 


The Minutes of the meeting,' of tlie 18th November, having been 
circulated, were taken as read and confirmed. 

The following three letters were read 
From Professor Carmody, Messrs. L. de Vertenil and W. C. Jarcliiie, , 
regretting their inability to attend the meeting. 

The Financial statement was submitted. 

Financial statement. 

EempU. 

Balance cm ISth November ... ... ... ... Sll,507 18 < 

PixpmenU. 

Payments to lOth December .. . ... ... ... 1,01)1)0!) 


Letter from 
Mr. W. C. 
Jardine re 
Agrieultural 
Tax Ordinance. 


Balance in hand ... ... ... ... ... 10, -108 18 


Special Votes, 

Sugar Gane Expts. ( Frogliopper ) ( 83,022) expended to 30th 

November ... ... ... ... ... 8 802 3G 

llubber Tapping Expts- ($3,000 ) Expended to 30th November ... 1,447 51 

CoGonut Palm Destruction ($1,000 ) „ „ ,, ... 803 1)7 

Exhibits at Local Shows ( $ 200) „ ,, ,, .. 130 4,5. 

Prizea for improved Cacao Oiiltivations ( $ 060 ) expended to 

30th November ... ... ... 24 75 

Eiver Estate Expts. (12,880 ) Expended to 30tli November... nil. 

Handbook (1210) „ „ ,, ... nil. 

Blocks and Prints for Illustrations [ $ 200) expended to 30th... 

November ... ... . . ... nil 


The following papers were submitted :-™ 

1. Letter from Mr. W. C, Jardine, re Agricultural Produce Tax 
Ordinance. 

It was decided that the figures in the present Ordinance be 
allowed to stand as they are for 1911. The Secretary 
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was directed to bring it up in October, 1911, when the 
figures for the following year can be discussed. 

,2. C.S.M.P. 214/09.— In connection with Mr. Urich ’s appointment 
as Entomologist for two years, from 16th January, 1909 to 15th 
January 1911. 

The Hon. C. de Verteuil moved, seconded by the Hon. S. 
Henderson, that Mr. Urich be re-appointed Entomo- 
logist for a further period of tw'O years from the 16th 
January, 1911, subject to the G-overnor ’s approval. 

Agreed to. 

■:3. C.S.M.P. 626/10,— In connection with Mr, Guppy ’s appointment 
as Assistant Entomologist for eleven months, from Ist Eehniary, 
1910, to 31st December, 1910. 

The Hon. 0. de Verteuil moved, seconded by the Hon. S. 
Henderson, that Mr. Guppy be re-appointed Assistant 
Entomologist for a further period of six months, from 
1st January, 1911, subject to the Governor ’s approval. 

Agreed to, 

4, C.S.M.P. 2478/10. In connection with Mr. Devenish’s appoint- 
ment as x\ssistant Secretary from 1st June to 31st December, 
1910. 

The Hon. G. T. Fenwick moved, seconded by the Hon. 
Ih S. A. Warner,- that Mr. Devenish be re-appointed 
Secretary for a further period of one year from the 1st 
January, 1911, subject to the Governor ’s approval. 

Agreed to. 

- 5. C.S.M.P. 7345/10. Destruction of Mongoose. For suggestions 
as to best methods for destro^dug them. 

After discussion it was postponed to the next meeting for 
further consideration. 

6. Reports of Cacao Standard’s Committees, 

To be printed and circulated among the Members, 

7. Letter from Mycologist re Publications of the Board of xVgri- 

culture. 

Referred to the Advisory Committee. 

. S. The Mycologist said that as Mr. Plummer was finishing the work 
of destroying diseased coconut palms, for which the Board 
voted the sum of $1,000, he wished to take this opportunity of 
expressing his appreciation for the way in which the work had 
been carried out. The task had been a rlifticult one, as Mr. 
PlnmuiBr was not working under any Ordinance ; lie .simply had 
to use his powers of persuasion with the people.^ ^ In his complete 
round of the Island he had met with no opposition, and had cut 
. down over 17,000 diseased trees. He left for Tobago last Mon- 
day, and is now doing the work there. 

The study of coconut diseases was still being continued in 
the field and in, the Laboratory. Bud-rot had been produced 
artitically, by inoculations with pure cultures of bacteria. The 
.root disease however, was proving to be a more difficult problem 
. as no definite fungus had been found constantly associated with 
the diseased , roots, and the evidence seemed to point to the 
fact that .the diseae- was due to [some unfavourable soil 
..conditions. 


Mr. Urich 
re-appoint Bd 
Entomologist. 


Mr. G-uppy 
re-appoiniBrl 
Assistant 
Entomologist 


Mr. Devenish 
re-appointed 
Secretary. 


Destruction of 
Mongoose. 


Cacao 

Standard’s 

report. 

Publications of 
the Board, 


Mycologist’s 

report. 
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Entoiiioiogist’s 

report. 


Mr. Plummer— 
Leave ot' 
ab.sence. , 


Mr. Guppy’s 
applicfllion for 
remuneration 
for illustra- 
tions, 


The Cacao spraying experiments were still being continued 
and the number of trees had been increased both at Giianapo 
and Sangre Grande. 

9. In connection with his report the EntomolDgist said that with 

regard to beetle.s and bud-rot of the Coconut palm, he had 
studied an outbreak of this disease at Laventille early in 1909, 
and at that time he had come to the conclusiDii that beetles 
were not the cause of End rot. There were several kinds of 
beetles to be found on dead Coconut palms, some were harm- 
less scavengers and others were attracted by the diseased trees. 
The palm weevils { Bhpicho'pliorus ^^ahnanm ) only attacked 
felled trees on the ground, whereas the Bearded Weevils {Bhina- 
Barbifostis ) attacked trees that were standing. The last 
named beetle was more dangerous than the others as it could 
more easily attack healthy trees. IJp to now, however, it had 
not been observed on any healthy trees and it was significant 
that on trees attacked by Bud-rot, the Bearded Weevil laid its 
eggs near the top and on the trees affected by Boot diseases 
near the base of the tree. It would appear as if the particular 
smell of the disease attracted them. The cause of the spread of 
Bnd-rot was still a matter for investigation, but he thought 
that Biptera were more likely to be carriers of the disease, 
than beetles. There was a Caterpillar (Brnssofw so^Biofcie) that 
had been quite injurious to Coconut palms in British Guiana 
and Panama by stripping them of their leaves. There were not 
many in Trinidad but still they had been reported from leacos, 
Matuiw, Nevv Lands and the Naparimas and he tiioiLght they 
should be destroyed whenever seen, illustrated Bulletin 
on these pests would be published shortly. As, a result of the 
destruction of the Boyal Palms by these caterpillars the Palm 
Weevil BlhyrwopiJionts pahnanmi had increased in the Nap- 
arimas and had attacked plant canes in some localities. 

..The Progbopper experiments were progressing favourably 
but much could not be done now owing to the high canes. 
Blight had appeared in some fields of ratoon canes in Caroni 
and Chaguatias. 

10. Mr. Plummer’s (Agricultural Inspector) application for leave of 
absence on Medical certificates from 21st November to 10th 
December. 

Approved. 

11. Mr. Guppy’s (Assistant Entomologist) application for extra 
remiiner-ation for illustrations for BulleUn, etc. 

Peferred to the Advisory Coiumittee. 


12. A letter was read from Di\ L. Gough thanking the members of 
the Board for allowing Mr. Guppy to do some drawings for him.. 

Alter thanking the members for their attendance, and wishing them 
ali a happy Christmas and pleasant New Year, His Excellency the Governor- 
adjourned the meeting to Eriday, the 20th January, 1911. 


Letter from 
Dr, Goufili— • 
rfi serYices of, 
Mt .ftirnTitr 


A . Devenish, 

Secretary.. 
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Minutes of tEs Board of Agi-iculture. 

At a Meeting: of the Board of Ag'ricultnre held in the Council Chamher on 
Friday, the 20th January, 1911. at 2.15 p.m. 

Present : 

liis Exc.ellency the Governor. (PresidentI in the Chair . 

The Director of Agriculture. 

The Hon. G. T. Fenwick, c.m.h. 

„ „ E. S. A. Warner, k.c. 

,, „ S. Henderson. 

„ ,, C. DE YeRTEUIL. 

Lieut.-Ool. Collens, v.i). 

Mr. J. I)’Abadie. 

5 , FI. E. Murray. 

,, L. BE Yertbuil. 

„ Wm. Greig. 

„ J. H. Wade. 

,, Louis Seheult, b.sc. 

,, Thos* Thornton. 

J. W. Arbuckle. 

Rev. Dr. J. Morton. 

Mr. J. E. Eo:rer, Mycologist. 

,, F. W. Urich, Entomologist. 

,, P. L. Guppy, Asst. Entomologist. 

,5 Harry Smith of Tobago. 

„ W. E. Broadway. Officer in Chaege, Botanic Station, 

I)e. L. H, Gough. 

The Minutes of the meeting of the 16th December, having been cir- Minutes, 
calatecl, were taken as read and confirmed. 

Professor Caniiody said that the Flon. YT G. Kay had a.sked him to 
state his regret at being unable to attend the meeting on account of being pr^seut.^ ^ 
indisposed. 


The Financial Statement was submitted. Financial 

tti ci Statement. 

Financial Statement. 

Mmipts, 

Balance on llith Decenibev ... ... ... -§10,408 18 

Agricidtural Tax for Novernber ... ... l,05() 70 

,, December ... ... 924 04 $12,388 1)8 

Faiiments . 

Payments to 20th JaniiaiT, 1911 ... ... ... 2,185 48 


Balance in hand ... ... ... ... .. $10,203 50 


/Specml Votes .. 

Sugar Cane Experiments (Frogliopper) ($3,022) expended to 31sfc 

December ... ... y ... ... ... $ 823 14 

Rubber Tapping Experiments ($3,000) expended to 31st Dec, ... 1,474 (55 

Coconut Palm Destruction ($1,000) ,, ,, ... 879 81 

Exhibits at Local Shows ($200) „ ,, ... 130 45 

Prizes for Improved Cacao Cultivation ($060) expended to 31st 

December ... ... ... ... ... 36 10 

RmT LT'UffriMAxperiments ($2,880) ... ... ... 800 85 

Handbook (1216) expended to 31st December ... ... iiiL 

Blocks and Prints for Illustrations ($200) expended to 31st Dec, nil. 
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Eecommen- 
datioiis of 
Advisory 
Committee. 

OlSeer to visit 
locality when 
report of 
deadly disease 
is received. 


Plans for Board 
of Agricultiu’e 
Buildings. 


Peimaneiit 

Nitrate 

Committee’s 

Experiments. 


Mr. Guppy's 
application for 
remuiieTatloii 
for illustrat- 
ions, &c. 


23 tons manure 
received for 
experiments at 
Mivev Estate 
and elsewliere. 


Committee to 
deal with 
manuring 
experinients. 


Mr. Smith’s 
Eepoxt on visit 
to Mexico in 
connection 
with Eiibher. 


On the motion of Professor Carmody, seconded by the Hon. 0. de 
Yerteiiil, the following reGommendations of the Advisory Committee, dated 
4th January, 1911, were adopted ; - 

1. C.S.M.P. 6489/10. Outbreak of a deadly disease, Coconut trees, 

St. Quintin. 

Kecoininended that in such cases an officer should visit the 
locality as scon as pcs-sible after a request has been 
received from a Planter, in connection with plant disease. 

2. C.B.M.P. 7434/10. Plans for New Buildings for Board of 

Agriculture. 

Eecommended that the Director of Public W orks be thanked 
for bis Ivlinute, and be further asked if he will be good 
enough |to let the Board have a plan for a building as 
per his estimate of 121,750. 

3. .£100— from Nitrate Cemmittge for Experiments with Nitrate of 

Soda. 

Piecommendecl that £50 be given to the Director of Agri- 
culture, and £50 to the Mycologist, to caury out the 
Experiments. 

4. Mr. Guppy's (Assistant Entomologist) application for extra 

remuneration for illustrations for Bulletin, etc. 

Recommended that Mr. Guppy be heartily thanked for the 
, good wmrk he did, and l3e infonnecl that the Board 
regrets being unable to grant him any remuneration as it 
is considered part of his duties as Assistant Entomologist. 

5. In connection with 23 tons of manure received for Experiments 

to be carried out at River Estate or elsewhere. 

Recommended that it be applied to Cacao and Sugar in 
different parts of the Island and that the Director of 
Agriculture be allowed a vote of £100 for expenses, as 
to assistance, etc., iucarryingout same, it being under- 
stood that the Planters were to supply the labour 
for applying the manure. 

Professor Carmody proposed that Messrs. L. de Vertenil, H. E. 
Murray, J. L. Moodie, and L. Seheult he appointed as a Committee to deal 
in connection with the rnanuringExperiments. 

Agreed to. 

The following papers were submitted to the Board 

1, Mr, Smith’s report on visit to Mexico, in connection with Castilloa 

elastica Rubber. 

The report having been printed and circiiJatecl, was presented. Mr. 
Smith emphasized a few of the most important points, answered several 
questions asked by the members of the Board and exhibited photographs, 
samples of rubber and the tapping knife generally used in Mexico. 

Professor Carmody moved a vote of thanks to Mr. Smith for the excel- 
lent report submitted, and said that be was sure that all the'! members 
would join with him ill thanking Mr. Smith. 

ffis Excellency said that it gave him much pleasure to accord Mr- 
Smith their appreciation of his services. 



161 


MISCELLANBOUS.-C^'^niwwec?. 


2. Eeports of Cacao Staiulard’s Comiuittee. 

The reports oi the Committee on the Standardization of Cacao were 
printed and circulated. 

Postponed to ne?:t meeting for further consideration. 

8. Publication of hand hooks relating to British West Indian 
Colonies. 

M.P. 1396/10. In connection with 3,000 copies of maps ordered, 
was laid on the table. 

4. Letter from Colonial Secretary in connection with one million 

Para Eubber seeds ordered by telegram for the Department of 
Agriculture. 

The Board recommended that the order he countermanded 
by telegram. 

5. C.S.M.P. 7345/10. Destruction of Mongoose. For suggestion as 

to best methods of destroying them. 

Postponed. 

6. Mr. Plummer’s application for increase of salary and remunera- 

tion of actual out of pocket expenses while travelling. 

Eeferrerl to Advisory Committee. 

7- Mr. Caracciolo’s application for increase of salary. 

Deferred to Advisory Committee. 


'8. Estimate of Expenditure for 1911-12. 

Deferred to Advisory Committee. 

9. Be Auditing accounts of Board, by Mr. Campbell. 

Deferred to Advisory Committee. 

10. Letter from Mycologist re visit to Suriname from 24th January 
to 1,13th February in connection with Witch Broom, 

Agreed to. 

11. Entomologist’s Deport. 

On account of the late hour it was not read to the Board, 
but was given to the newspapers. 

12. Rubber tapping Experiments, 

Postponed. 

13. Eules for Cacao Prize Competition. 

Printed and circulated. Laid on the table. 

14. C.S.M.P. 871/11. Sale of horses to Government Farm. 

Deferred to Advisory Committee. 

15. Mr. Caraeciolo’s application to have his present title of Labora- 
tory Assistant changed to Scientific xAssistant. 

Deferred to Advisory Committee. 

After thanking the Members for their attendance His Excellency the 
Governor adjourned the meeting to Friday, the 24th February. 

A. Devenish, 

Secretary, 


Cacao 

Standard's 

Committee 

Report. 


Piiidieation of 
Handbooks 
B-W-L Colonies 
maps received. 


Para Bn liber 
.seeds ordered 
by Department 
of Ayrienlture. 


Destrutttioii of 
Mongoose. 


Mr, Plitminer’s 
application 
f or increase 
of Sa.lary, &c. 


Mr. Oarac- 
clolo’,s apptlioa- 
tioa for 
increase of 
salary. 

Estimate of 
Expenditure 
for 1911-13. 

Be auditing 
accounts by 
Mr. Campbell. 

Mycologist’s 
visit to 
Suriname in 
connection 
with Witch 
Broom. 

Entomologist’s 

report. 


Eubber 

Tapping 

Experiments, 

Eules for 
Cacao Prize 
competition. 

Sale of Honses 
to Government 
Farm. 

Mr. Carac- 
oiolo’B appli- 
cation to 
have his title 
changed to 
Scientific 
Assistant. 
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Minates of the Board of Agriculture. 

At a Meeting of the Board of Agriculture held in the Council Ohamher on 
Friday, the 24th February, 1911, at 2.15 p.m, 

Present : 

His Excellency the Governor (President) in the Chair . 

The Director of Agriculture. 

,, Hon. G. T. Fenwick, C.M.G. 

„ „ S. Henderson. 

„ W, G. Kay. 

„ „ Pi. S. A. AVarner, k.c. 

Lieut-Ool. Collens, v.d. 

Eev. Dr. J. Morton. 

Mr. J. D’abadie. 

„ Wm. Qreig. 

,, Louis Seheult, b.sc. 

„ Thos. Thornton. 

„ J. W. Arbuckle. 

Mr. j. B. PiORER, Mycologist. 

,, P. W. IT RICE, Entomologist. 

,, P. L. Guppy, Asst. Entomologist. 

„ Devenish, Secretary. 

Also Messers. W. E. Broadway, J. de Verteuil, and A. E. Collens 
OF THE Department of Agriculture. 

Be the late Mr. Upon taking the Chair His Excellency the Governor said that though 
Hart. the late Mr. Hart formerly Superintendent of the Botanic Gardens, had 

not been connected with the Board, as an old Government servant he was 
sure that all the members would agree with him to put on record the regret 
and sympathy felt for his family at his death. 

Miniilies. The Minutes of the meeting of the 20th January, last, having been 

printed and circulated, were taken as read and confirmed. 

The following two letters were read : — 

Measrs.MiuTay From Messrs. H. E. Murray and L. de Verteuil regretting their inability 
and de Derteuii lio attend the meetiiisf. 

unable to 
attend. 

Financial 
Statement. 


The Financial Statement was submitted. 


Financial Statement. 

Receipts. 

Balance on 20th Janmary, 1911 ... ... $10,21)3 51) 

Agriculture Tax for January ... ... 1,201 94 $11,405 44 

Rapnents. 

Payments to 24th February, 1911 ... ... 1,273 00 


Balance in hand ... ... ... ... ... $10,132 44 


Special Votes. 

Sugar Cane Experiments (Froghopper) ($3,022) expended to Slat 

January ... ... ... ... ... % 91150 

Eubber Tapping Experiment ($3,000) e.xpended to 31st January 1,489 45 
Coconut Palm Destruction ($1,000) ,, ,, ,, ... 979 51 

Exhibits at Local Shows ($200) ,, ,, 130 45 

Prixes for improved Cacao Oulthation ($900) expended to 31st 

January ... ■ ... ' ... ... 40 60'. 

Bfyer Experiments ($3,360) expended to 31st January ... 800 85 

Handbook ($216) expended to 31st January ... ... nil 

Blocks and Prints for Ulustratiotis ($200) ’expended to 31st Jan. nil. 


Total 


$4,352 36 
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On the motion of Professoi* Carmody, seconded hy the Hon. Gr. T. jn'cuiuujcu- 
Eenwick, the following recommendations of the Advisory Committee, dated unions ui 
22nd February, 1911, were adopted:— " Comlum 

1. Letter from Mycologist re publications of the Board of Agriculture. J'A'irUu- i'voim 

Lecnmrnencled that the Hons. G. T. Fenwick, R. S. A. Pri)iiL!iitioiis 
Warner, C. fle Verteuil, Professor Carmoly and Mr. 

Borer be appointed as a Committee to consider the 
matter, and report to the Board- 

2. Mr. Plummer’s application for increase of salary and reimmer- Mr. pWmi.i v’t 

ation of actual out of pocket expenses while travelling. 

Becoimnended that Mr. Plummer he paid his actual out of 
pocket expenses for January, 1911, while employed on 
Coconut work. 


3. Mr. Garacciolo’s applieaticn for increase of salary. 
Not recommended. 


Mr. Carac- 
cdolo’s aypli- 
cmtion faiy 
increase of 
salary. 


4. Estimate of Expenditure for the year 1911-1912. Estimato of 

Piecommended, subject to the details being siibmiLted to 
the Board at their next meeting. 

Head of Expenditure. 


Salaries 

... $ia078 

Laboratory ... 

... 1,000 

Library 

500 

Office Contingencies 

300 

Disea.se prevention 

800 

Illustrations, etc. 

700 

Travelling Expenses 

... 1,200 


®14,57B 


The Director suggested that Rubber Machinery he imported so that rubber j 
a central plant could be established in F^ort- of -Spain, to which planters machinery. | 
might send their crude rubber for further treatment to lit it for the market. I 

Recommended that the Director get further information re j 

machinery, cost of installation, etc. 

5. Re-Auditing Accounts of Board, by Mr. Campbell. Re-auditind i 

Recommended that a motion be made to rescind the re- ? 

solution passed by the Board, at a meeting held on the 
11th March, 1910, as the Accounts are audited monthly 
by the Audit Office. 

6. C.S.M.P. 371/11, Sale of Horses to Government Farm. Sale of Horsev 

' to (.knvu'uineiit 

Recommended that it be referred to Messrs. Murray and Farm. 

, Arbuckle. 

7. Mr. Oaraceiolo’s application to have' his present title of Labora- Mr. Carac- 

tory Assistant changed to Scientific Assistant. cioio’s appii- 

Not recommended. hi^tTle*^ 

changed. 

8. Letter from Colonial Secretary in connection with new Building j,.. 

for Board of Agriculture. ingfor 

Recommended that the Director of Public Works be asked 
if he will kindly allow one of his officers in liis spare 
time to prepare a plan. 
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Mr. Hancock’s 
application 
for a. Dost on 
Board. 


Ee-fiudil;ini' 
accounts t)Y 
Mr. CaioidklL 


’Beports on 
cotton by 
Department 
■of Agriculture. 


Jerusalem pea 
■as cover crop. 

Depaytment of 
Agfioulture 
Seports-^ 
.Bubber. 


Maniirial 
experiineuts-- 
Mimr Estate. 


'Cawi 0 
Btandards— 
Xlommittee 
reports, 

Better from 
Mr, li’eitb 
'Toliago— 
ior Mycologist’ 
to visit coconut 
■disease. 


Major Walker 

to represent 

Trinidad 

EubberExlii- 

bitipn— 

Loudon." 


Mycologist’s 
report. ■ 


MISCELLANBOUS,-Con«^^'imerl 

9. Letter from Mr. B. A. Haitcoek, tlirongli the Hon, G. T. Fenwick, 
applying for a post on the Board, in connection with the Plant 
Protection Ordinance. 

Ilecominended that Mr. Hancock’s application be put on 
hie, in ca.se of a new post being created. 

The Lev. Dr. Morton moved, seconded by Professor Carmody, that 
the following resolution passed by the Board at their meeting on the 
11th March, 1910, he rescinded, as the accounts are audited monthly by 
the Audit Office:—- 

“ That the accounts of the Board be audited every six mouths and 
Mr. Duncan Campbell be asked to do this at a fee of two gaineas 
per audit.” 

Agreed to. 

The following papers were submitted 

1. Progress Keports, Department of Agriculture. 

Mr. Thornton spoke highly of the new cotton and gave a detailed 
statement as to its yield per acre. 

Professor Carmody asked that seeds could be obtained free of charge, 
by Planters in Trinidad and Tobago. 

Professor Carmody reported on rJerusalem pea as a cover crop. 

Mr. k. E. Collens reported on the Eubber Experiments carried out at 
Longdenville and St. Clair and gave a detailed statement as to the different 
amount of latex and dry rubber obtained from both places, also as to the 
latex collected from an old Oastilloa tree in the Botanic G-ardeiis. 

Professor Carmody reported on the Manurial Experiments carried out 
at Bit) er Estate and gave a detailed statement of the yield of Cacao trees 
treated with pen, and other Chemical manures. 

2. Reports of Cacao Standards Committee. 

Postponed for further information. 

15. C.S.M.P. 615/11, Letter from Mr. R. S. Reid of Tobago, respect- 
ing visit of Mycologist to Tobago, to inspect Coconut disease. 

The Mycologist said that having informed the Board at the meeting of 
20th January last of his intention to visit Tobago in March, he now begged 
to state that all arrangements had been fixed for a two weeks trip from 
the 28th February, 1911, with the Warden and Secretary of the Tobago 
Planters’ Association. 

4. Colonial Secretary’s Minute Paper 4769/10. International Rub- 

ber and Allied Trades Exhibition, London.— Major E. W.Walker’s 
offer to represent Trinidad at Exhibition in June. 

Having already been dealt with by the Permanent Exhibition Com- 
mittee, no further action was taken. 

5. Mycologist’s Report.— The Mycologist said “ Although I cannot 
attempt to-day to give a fuU report of my trip to Suriname I shall endeavour 
to bring out some of the most interesting points of my visit. I left here on 
the s.s. Hscafria on January 27th and reached Paramaribo on January 
3Gth. I met Dr. Cramer, Director of Agriculture, on the following day 
and he made all arrangements for my visit to various estates in the 
Colony. He also allowed me the use of the dark room and space for work 
in the Laboratory. 
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“ During niy stay I visited about twenty different estates on the Suri- 
name, CDmmenowijne, Cottiea and Periea Rivers and was able to see the 
best as weli as the poorest cultivations in the Colony. During my visit I 
was the guest of the United Druit Company so that I also had the oppor- 
tunity of seeing the ravages of the Panama disease in bananas which 
together with the Witch Broom has mined financially many of the Planters 
there. At present the main hope of the country is the Congo banana whieli 
is not only resistant to the disease but seems to be a good shipper as well., 

I had the privilege of also seeing a number of Pnibber Cultivations which 
are coming on in a flourishing condition. I left Suriname on February 1 8th 
and arrived in Port-of-Spain on February 21st. My expenses forthe whole 
trip were i!i9i 58. " . " 

“ Naturally the interest of my trip centres in the Witch Broom of Cacao 
and the question as to whether or not we have it in Trinidad. I had excel- 
lent opportunity of seeing the disease in all its stages and in all its different 
forms and I am very pleased to report that I have never seen anything liko 
it in Trinidad. The various growths which have been sent in to me ironx 
various estates are absolutely different from the so-called “ Krulloten” 
of Suriname. As I have mentioned to different planters at various times 
one of the most cliaraeteristie features of the true Suriname Witch Broom 
is the short life of the growth. The “ Krulloten” never make a woody 
growth but die within 4 or o weeks and eventually fall from the tree leaving 
a wound which gives an opening for semi-parasitic fungi or insects. On 
badly affected trees every growing point and many of the cushions develop 
into witch brooms instead of normal shoots and flowers. I coimted aa 
many as 300 witch brooms on one tree. The hardening of the pods is another 
form of the disease and at times from 50 per cent, to 75 per cent, of the 
fruits is thusxiffected. The photographs which I am passing around and the 
specimens which I have here in alcohol will give a very good idea of the 
appearance of the disease. I do not think that the disease, even if it should 
appear at some future time in Trinidad, could ever get the foothold here 
that it has in Suriname or cause the same loss. From experiments in con- 
trol which I saw on several Estates it is a comparatively easy matter to 
get rid of this disease, much easier than canker in fact. In Suriname the 
disease was let go until it had practically ruined many estates before any 
means were taken to eradicate it. I shall present a more detailed account 
of my trip in my annual report, but in closing I would like to thank you 
for allowing me to make this trip and to say that it has been a most valu- 
able one to me, and I hope to the planters here too. I cannot adequately 
express my thanks to Dr. Cramer and the members of his staff’ who did so 
much for me while in Paramaribo to make my visit a profitable one or to 
Mr. G-oodell and Mr. Whitehead of the United Fruit Company who gave me 
every assistance in their power.” 

The Secretary was directed to convey the Board's thanks and appre- 
ciation to Dr. Cramer and his staff and also the officers of the United Fruit linited Fniit 
Company for their great kindness and general assistance given Mr. borer 
during his stay in Suriname. Surinamoto 

be thatihed I'or 
tlieiv Idnduiiss 
toMr.Roiv.i.- 

_ , , . , , . while tlieTc. 

7. Entomologist s Report. Entomoio-isVF 

Mr. Urich said “ Since the last meeting he was trying to establish 
the number of Froghoppers present in cane fields during the dry season 
and found that whereas he caught them by the thousands in Decemogy, dur- 
ing January and February the number had decreased to hundreds. As far 
as Chaguanas was concerned there were not many nymphs on the canes, 
the majority were found on traces overgrown with grass. He had com- 
pleted some work in connection with the Palm Weevil which attacked both 
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canes and Coconut palms aud would publish a paper shortly. Mr. G-uppy 
liacl discovered recently a small parasitic hymeiiopteron on the eggs of the 
cacao pod hopper wdiich may prove of some practical use, but it required 
studying. A paper on the Cacao Thrips had been completed and would be 
issued next week. 

The Assistant Entomologist Mr. Griippy reported on a parasite found 
on the Pod hoppers and exhibited some sketches of them. 

S. Mr. L. k. Brunton’s application for increase of salary and subsis- 
tence allowance. 

Referred to Advisory Committee. 

After tbanking the Members for their attendance, His Excellency the 
Grovenior adjourned the meeting to Friday, the 17th March, 1911. 

A. Hevenish, 

iS ecretary. 


Minutes of the Board of Agriculture. 

At a Meening of the Board of Agriculture held in the Council Chamber on 
Friday, the 17th March, 1911, at 2.15 p.m. 

Present r 

Hiw Excellency the Governor (President) in the Oliair , 

The Director of Aoriculture, 

„ PIoN. G. T. Fenwick, c.m.o. 

„ „ W. G. Kay. 

„ „ C. DE VeRTEUIL. 

Lieut. -Col, J. H, ColIiEns, v.d 
Rev. Dr. J. Morton. 

Mr. j. P, .Bain. 

5, J. D’x4.BAmE. 

„ L. DE Yerteuil, 

„ Wm. Greig. 

.J. J. McLeod. 

,, H. E. Murray. 

,, J. Moodie. 

,, Louis Ssheult, b.sc. 

1. W. Arbugkle. 

„ J. B. Rorer, Mycologist. 

,, F. W. Ueich, Entomologist. 

„ P. L. Guppy, Asst. Entomologist. 

,, x\.. Bbvenish, Secretary. 

w^so Dk. L. Gough, Messrs. J. de Vertruil, and A. E. Cgllbns. 

A The Minutes of the meeting of the 24th February last, having been 
printed and circulated, were taken as read and confirmed, after the words 
hmigdcmilU and>\ page 3, line 1, had been deleted. 
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The Financial Statement was sabmitted. 

Financial Statement. Financial 

Rm'i'pU. Statieiaent. 


Balance on 24th February, IBll 


.. $10,132 44 


Agricultural Tax for February 

.Paif'iiiC'iits. 


1,199 00 

$11,331 44 

Payments to Kith March, 1911 



879 00 

Balance in hand ... 



$10,452 44 

Special Votea. 


Expended to 
iiSth Feh. 

Balance vn 
hand. 

Sugar Fane Experinments (Frogliopper) 

($3,022) 

...$ 941 14 

$2,080 S6 

Rubber Tapping E.xperirneiits 

( 3,000) 

... 1,489 45 

1,510 55 

Oocom.it Palm Uestructioii 

( 1,000) 

... 990 71 

9 29 

Exhibits at Local Shows 

( 200) 

... 140 83 

59 17 

Prizes for improved Cacao Cultivation 

( 900) 

40 60 

919 40 

Hiver Estaie Experiments 

( 3,360) 

... 800 85 

2,559 15 

Handbook 

( 2K>) 

nil. 

216 00 

Blocks and Prints for Illustrations 

( 200) 

nil. 

200 00 

Total 

, $11,958 

$4,403 58 

^^$7,554 42 


On the motion of the Director of Agriculture, the Board approved of 
the word “ Eiver” being deleted from Eiver Estate Experiments, and the 
words states Experiments'' substituted. 

On the motion of the Director of Agriculture seconded by the Eev. Reeoiaitieii- 
Dr. J. Morton, the following recommendation of the xAdvisory Committee 
dated 24th February, 1911, was adopted. Conimittea. 

In connection a with despatch from the Secretary of State re space on 
the Koyai Mail boats for bananas, &c., from Trinidad. 

Eecommended that for the present shipments 200 tons space will suit, Snaceon Royal 
subject to any later information the Director can get from the Shippers, 
and that the Eoyal Mail be asked to arrange for further space, whenever 
timely notice is given. 

On the motion of the Director of Agriculture seconded by the Hon. G* 

T. Fenwick, the following recommendation of the Publication Committee 

dated 27th February, 1911. was adopted : — Coimnittee. 

A letter from the Mycologist rc Publications of the Boaial of xAgricul- inibiicationof 
tiire was read, and the Director described the methods adopted by the 
Depixrtnient for printing and circulating the publications of the Board. Distributing, 

(l.j It was agreed that Circulars of the Board should be headed:— by the Tech- ^ 
" Board of Agriculture.” 

(Circulated by the Department of i^griculture) , 

Circular No. 1, • 

■and be numbered from 1 onwards, and date of issue added : also that they 
be sent out as soon as they have been printed. 

(2.) That a sufficient number of copies of the illustrated plates be 
ordered in future by the Board for any of the Circulars that may be repro- 
duced in the of the Department of xAgricultuve. 

(3.) It was resolved that in the opinion of this Board the Technical 
Officers of the Board should confine the reading and publication of papers 
relating to their office, to the meetings of the Board of Agriculture. 

^ Includatl in Balance an hand of $10,452 44 on llith March, l!lll. 
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On the motion of the Director of AgriciiltTire , seconded by the Rev. 
Dr. J. Morton, the following recommendations of tlie Manurial Committee 
dated Sth February and ^rd March, 1911, were tKlopted, the Board approv- 
ing of the increase of Mr. de Verteuil’s honorarmin to £75:— 

Be 23 tons manure received for Estates Experiments to be carried out 
at Biver Estate or elsewhere. 

II.) Agreed than Mr. J. de Yerteuil, Assistant Government Analyst,, 
should take control of the experiments at a remuneration of £50, for the 
first year, his travelling expenses to be paid out of the Board’s travelling 
vote.— (jSee below). 

(2.) Agreed that experiments be made on Sugar, Cacao, and Coconuts, 
in Trinidad, and on Coconuts and Cotton in Tobago. The following dis- 
tricts were selected : — 

Trinidad. 

Enion Hall and Malgretoute at San Bernando, Esperanza at 
California, and Caroni at Caroiii. 

Otturm.-— Esperan^a at California, Soconnsco at Santa Cruz, Montrose 
at Chaguanas, Sta. Marta at Tamana, Sta. Isabella at Brasso, La Compen- 
sacion at Arima, and New Grant at Princes Town. 

Goconuts . — Morvant at Laventilie, Nariva Cocal, and St. Marie at 
Cedros. 

Tobago. 

Gocomzts.— King’s Bay. 

C'o/iow.— Old Grange. 

A a further meeting Mr. de Yerteuil explained the different experi- 
ments to be carried out on Cane, Cacao, Coconuts and Cotton, and said 
that h had arranged wutli the different planters for the following 

Canes — 7 plots of approximately 1 acre ea on 4 different estates.. 
Cacao —10 „ „ 7 „ 

Coconuts — 6 „ „ „ 4 „ 

Cotton — 5 . „ I „ 1 estate in Tobago*. 

(l.( Agreed that one ton sulphate of ammonia, ten tons of lime, and a 
half ton of nitrate ^of soda be bought, in addition to the other manures in 
hand. 


(2.) Agreed that experiments with the surplus manures be tried on Mr.. 
Short’s estate at Cumuto, and if possible at Mr. G. de Yerteuil’s estates at 
Talparo. 

(3.) Agreed that Air. de Verteuil’s subsistence allowance be not allowed, 
but that his honorarium he increased from £50 to £75— on account of the 
large amount of work involved in these manurial experiments, and that the 
salary be paid from the 1st February, 1911. 

The Director said that the Castilloa tree in the Emperor’s valley when 
tapped on the 6tK and 8tli February, gave a yield of three pounds three 
ounces, and on being tapped for the second time on the 9th Alarch last, 
yielded one pound twelve ounces — a few samples of rubber were exhibited., 

i?i^PamKubbtir The Director stated that 28 eases of Para rubber seeds had recently 
sieedreceivi^a been received from the East but that none of the seeds were capable of 
in bad orUer. germination. 

Ropovtoi; The Director submitted a rep_Drt in connection with the prizes for 

ibizfc.sW improved cacao cultivation and said that though Mr. Plummer had only 
Scan LTiti lately put on the prize competition he had sent in a return containing 

vation.Vist oi 60 competitors— Air. Brunton 210, out of which 103 were peasant proprie- 
cniupetiiore. tors and 107 eontracturs. 
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The following recommendations of the Cacao Committee, dated 17th Eecommen- 
March, 1911, having been read, was adopted, and the Secretary was directed 
to inform the Secretary of the Agricultural Society of the Board’s regret CommitteB 
at being unable to carry out- the experiments ; but that work along lines 
somewhat similar to some of the experiments was already being done by the Agricnltinal 

officers of the Board and the results will be published in clue time. Experiments 

^ trom Agneiil- 

In connection with 10, agricultural experiments to be carried out by turai Society, 
the Board’s Officers. 

Agreed that the Board’s staff of Officers could not devote sufficient time 
to these experiments to give satisfactory results and that they could not 
get planters in the Colony to devote the necessary time to carry out the 
experiments in a proper way to give accurate results. Any information 
obtained on the subjects asked for by the Agricultural Society will be at 
the service of the Society. 

On the motion of Lieut. -Colonel Collens, secouded by Mr. J. L. Moodie Eenominen- 
the following recomniendation of the Handbook Committee, dated 17th Handbook 
March, 1911, was adopted:— Cominittee. 

Agreed that an extra vote of i50 he allowed for the illustrations of the 
Handhooh. 


The f ollow'ing papers were submitted : — 


1. C.S.M.P. Hd/ 10. Copy of draft Ordinance to amend the Board of Copy of draft 

Agriculture’s Ordinance (35-1908) wdiicli will be introduced in the Legis- ameud Board 
lative Council. ^ .^gricnltiire 

Ordinance, (35 

On the motion of Mr. H. E. Murray, seconded by the Hon. C. de Ver- ofi908.) 
teuil the following amendment to ■ the Board of Agriculture’s Ordinance 
No. 1908, was approved : — 


Sub-section (1) of Section 4 of the Board of Agriculture Ordinance 190 Sj 
shall he read as if the w^ords “ as to the staff and as to the pay of such 
appointments as are paid from the funds of the Board, and as to the 
retention and dismissal of officers holding such appointments and” were 
omitted therefrom. 


2. Reports of Cacao Standard’s Committee. 

Postponed until the Director of Agriculture receives inforuiatian from Cacao 
Canada, in regard to standardization of various products in that Country, 

lieporte. 

3. Letter from the Manager Tabasco Plantation Company, Mexico, Letter from 
asking the Board for the services of their Entomologist Mr. F. W. Urich, 

for a period of three months from July. pi iiitation 

Approved by the Board, subject to the consent of the Right Hon. the 
Secretary of State ; Mr. Uuppy to act as Entomologist to the Board during for the Sep’icel 
Mr. U rich’s absence, subject to the consent of His Excellency the Governor. Mr. Urkii. 

4. Mycologist’s Report. 

The Mycologist said, — Since the last meeting I have visited Tobago as Mycologist’s 
planned before I wmnt to Bnriname. While there I visited a number of Report, 
estates in the Southern District of the Island as well as on the Windward 
side as far North as King’s Bay. 

The Southern end of the Island is mainly given over to coconut culti- 
vation, and the soil seems admirably suited for this purpose. The trees 
on the whole were in very good condition though much neglected in some 
places. The only disease noticed in thfs district was the hud rot which 
was present here and there. Coconuts are also planted in the W ind ward 
district especially around the Bays along the shores, and in these places are 
quite free from disease, though some estates are suffering slightly from 
lack of drainage. 
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Some of the trees which are planted on the hill-side are dying in some 
places, showing all the symptoms of the so-called root disease. It seems 
doubtful if this trouble is due to fungus ; however, experiments are being 
tried to see if some satisfactory remedial measures cannob be discovered. 
I intend visiting Tobago again shortly and will visit othSr Estates on the 
North Coast. 

The Caeao estates which I have visited in the Windward district were 
ilia very healthy condition, as were the Rubber estates. On Thursday, 
March Oth, I attended a meeting of the Tobago Planters’ Association, and 
gave an address on the common diseases of Coconut and Cacao. 

5. Entomologist’s Report. 

Entomologist’s Entomologist said that since the last meeting the Frogbopper 

Eeport. ** Experiments had been going on, but that there was nothing new to report 
because the weather was not favourable to frogbopper and there were not 
many in the fields. There were more in the traces overgrown with grass and 
he had had these cutlassed. As the froghoppers did not require all liis time 
at present he had taken the opportunity of going on with the study of 
Coconut Insects wdiich he had begun two years ago. He had come to the 
conclusion that theOru-gru beetle was a coconut pest not to be disregarded 
and when the new^ Ordinance came into force, it would be one of the insects 
that would have to be proclaimed a pest under the Ordinance. In connec- 
tion with Gru-gru beetles he had visited the Mayaro district and on two 
large properties he had found tivo apparently healthy trees attacked by 
Gru-gru beetles. The larvse of the beetles had been cut out and the wound 
dressed with Stoprofc. These trees would be kept under observation. The 
majority of trees attacked however had either been wounded, sufferexl from 
root disease or ivere growing in badly drained or unsuitable soil. With the 
permission of the Board ha proposed visiting Tobago, as the Planters there 
complained of beetles in their coconuts. He had also paid a visit to the 
Erin district and found that arsenate of lead had been used successfully 
for the control of Cacao beetles. 

The Director of Agriculture drew attention to the proportion of female 
froghoppers caught by lamp traps stated by the Government Entomologist 
to have been 3(J per cent., whereas Dr. Gough reported that only l,j per 
cent, of females were caught. The Government Entomologist stated that 
bis first report was made on his first experiments ; later work shewed that 
the proportion of female.? was much iieax’er Dr. Gough’s figure. 

After thanking the Members for their attendance, His Excellency the 
Governor adjourned the meeting to Friday, the 21st April, 1911. 

A. Devenish, 

Secretary. 
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SectionXVI.— Rainfall.— Quarterly Returns, Jan. to Mar., 1911. 


Stations. 

3 

i-a 

Pn 

CD 

March. 

Total. 

Total 
for corres- 
ponding 
period 
1910. 

North-iDCSt District. 

Ins. 

Ins. 

Ins. 

Ins, 

Ins. 

St. Clair— Royal Botanic Gardena 

1-61 

1-51 

1-86 

4*98 

8*92 

Port-of-Spahi— Colonial Hospital 

V37 

•68 

1*84 

3-89 

5 ‘54 

,, Royal Gaol 

1*52 

U79 

2*10 

5*41 

7*76 

,, Constabulary Head Quarters. . 

St. Ann’s — Reservoir 

1-48 

1-74 

3-02 

6-24 

7*61 

1-90 

1*79 

2-25 

5-94 

9*06 

Mar aval— ,, 

2*27 

1^85 

3-10 

7-22 

14-32 

,, Constabulary Station 

Diego Martin — ,, 

2-85 

1-82 

4-26 

8*93 

14-25 

1-43 

3-67 

2-73 

7*S3 

14*60 

,, Waterworks 

2-36 

3-25 

2-01 

7-62 

14-76 

,, River estate 

2T<0 

2’98 

1-92 

6-90 

15*25 

Rort George Signal Station . ... 

2-59 

1-S2 

2 -05 

6-96 

9*84 

NortUPost ,, ...1 

1-82 

2-66 

1-66 

6*14 

i4-r)5 

Careiiage Gonstabularv Station 

2-30 

2-35 

2*0{) 

6*71 

6-72 

Carreiai ,Ia.’ and-- Convict Depot 

1-75 

2-77 

1.71 

6-23 

0*70 

Chacachacare Lighthouse 

2T7 

2-05 

2-61) 

61)1 

16-55 

Santa Cniz — Maracas District. 






Santa; Criiz - Coustabnlarv Station 

2'61) 

1‘90 

3’S2 

8 '41 

18*67 

St. Joseph — ,, 

P72 

1-23 

•87 

3-82 

6*61 

Maraciis — Ortinola estate 

4-37 

1/85 

4T2 

10 ‘SI 

17*88 

,, Government school 

3-74 

1-41 

3*06 

8*81 

19'77 

IFesiJ Cvntral District. 






Car oni— Frederick estate 

2-S9 

1PS7 

2*28 

9-04 

21*55 

Chagiianas — Constabulary Station 

1-85 

2-34 

•47 

4' 66 

13'2G 

Woodford Lodge estate 
Carapichairna— Waterloo estate 

2*43 

2-18 

•40 

5-01 

11 -27 

2-15 

2-01 

2-36 

6*52 

12*14 

Couva — Exchange estate 

•(18 

1-42 

•83 

2-93 

12*49 

,, Brechin Castle estate 

P39 

1-78 

*93 

4*10 

13'48 

,, Perseverance ,, 

P45 

1-77 

P21 ! 

4-43 

12 '14 

,, Camden 

•96 

1-67 

-37 ; 

3 ‘00 

10-14 

,, Milton ,, 

1-28 

P34 

1-06 

4-28 

12-90 

,, Spring „ 

Savonetta— Esperanza estate 

1*05 

1-72 

•90 

3-67 

17'7r> 

•52 

1‘69 

1-00 

3-21 

11-65 

San Fernando and Princes Toimi DistTiGt. 






CUaxton’s Bay—Fories Xhrrk estate 

■68 

2*35 

■18 

4-21 

10.92 

Point ft-ii~Pierre — Bonne Aveiiture estate 

P59 

1-55 

P2« 

4 '40 

11-40 

,, Concord estate 

P44 

1*96 

'91 

4*31 

12-05 

,, Plein Palais estate 

1-13 

P74 

i-oi 

3 -88 

9*67 

Napavima-— Picton estate 

•94 

1-77 

1-20 

3*91 

]0'34 

,, Usi lie ►St. Madeleine estate 

1-49 

1^78 

2*61 

5 ’88 

15-55 

,, La Fortune estate 

■69 

1*71 

•91 

3-31 

10'53 

j, Oraignish ,, 

P66 

1-42 

*05 

3*73 

10*31 

,, Lewisville „ 

1-68 

1-96 

2-01 

5-65 

12*89 

3 , Tarouba estate 

•90 

1-72 

2 '21 

4'S3 

12-93 

,, Union Hall estate 

*78 

1-62 

P09 

4-09 

13-09 

Princes Town — Cedar Hill estate 

'74 

1-72 

•25 

2-72 

15-91 

j, Williamsville estate 

1-52 

P50 

1*75 

4*77 

13*72 

,, Coiistabulaiy Station 

Savana Grande — New Grant estate 

P46 

2 '37 

1-71 

5 ’54 

15-5I 

2*84 

2-40 

2-05 

' 7 '2,9 

10*02 

„ Malgretoute ... 

*91 

1-45 

1*93 

■ , 4'29 

,,12*52'^ 

,, Friendship and Ben Lo- 





13-05 • 

mond estates ... 

•39 

•96 

•58 

1*93 

Poole~El Rosario estate 

3*66 

3-33 

2-OG 

9'()5 

21*03 
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EAINFALL. — Continitecl, 


. Stations. 

January. 

February. 

"a 

Total. 

Total 

for corres- 
ponding 
period 
1910. 

* 

Ins, 

Ins. 

Ins. 

Ins. 

Ins. 

Montserrat District. 






Montserrat Constabulary Station 

1*48 

2*60 

•65 

4*73 

17*27 

Brasso — La Vega estate 

307 

3*56 

•71 

7*34 

20*25 

Arima District 






Ariflia — Torrecilla estate 

2*53 

.3-M 

1*02 

6*69 

14*23 

, j Verdant Val e estate 

3*99 

5*06 

1*32 

10*37 

18*32 

,, Warden’s Office 

1*07 

1*02 

■38 

2*47 

8*79 

San Rafael— Constabulary Station 

3*13 

3*07 

1*28 

8*08 

17 -SS 

Guanapo— Talparo estate 

3-02 

3*26 

•80 

7'OS 

23*85 

Srjuth-west District. 






Oropuolie— Hiick estate 

*92 

1*97 

•98 

3*87 

9.57 

,, Constabulary Station 

Siparia— ,, , , 

Cedroa— Constabulary Station 

1*05 

1*93 

•46 

3*44 

12*91 

1*05 

3*48 

2*53 

1*30 

5*48 

17*12 

1*46 

4*84 

9-73 

17 ’01 

Cap-de-Ville ,, 

Guapo— Adventure estate 

3*09 

2*24 

4*79 

10*12 

14'<S0 

1*37 

1*99 

3 69 

7 '05 

11*79 

Erin— La Ressouroe ,, 

1*23 

4*55 

3*74 

9 ‘52 

12*52 

IcacDs '-Constance ,, 

()*05 

1*90 

4*05 

12*00 

44*65 

JSforth Coast. 






Blaucliiss ease— Constabulary Station 

7*04 

4*92 

5*14 

17*40 

36*52 

Grande Rivifeire — Mon Plaisir estate 

4*16 

9*25 

5*43 

18*84 

21*42 

Toco— Aragua House 

5*35 

7 ‘43 

2*69 

15*47 

14*26 

,, —Constabulary Station 

Pointe Galera— Light House ^ ... 

3*80 

5*99 

2*16 

11*95 

14*34 

*30 

3*22 

•33 

3*85 

6*28 

East Coast 






Matura— La Juanita estate 

4*95 

5*11 

2*41 

12*47 

26*22 

Manzanilla— Constabulary Station 

4*32 

4*48 

1*99 

10*79 

27*33 

S aiigr e Gr and e— Santa Est ell a 

4*38 

5*24 

2*67 

12*29 

27*45 

Tobago. 






Tobag 0 — B otaiiio Stati on 

2 ‘63 

2*73 

1*56 

6*92 

9*07 

j. Hermitage estate 

3*22 

915 

2*96 

15 *36 

23*01 

„ Riversdale ,j 

3*80 

4*34 

1*36 

9*50 

15*58 

' King’s' Bay ,, 

„ Government Farm 

2*49 

6*46 

2*60 

11*55 

19’89 

M8 

2*59 

•91 

4*68 

5*26 
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SUGAR. 


iSection I—Sugar. 

LIST OP FUNGOID PARASITES OP SUGAR CANE 
OBSERVED IN TRINIDAD. 

By Lewis Henry Goegh, Fh. D. 


I N pubrisliing the following list of Trinidad fungoid parasites of the sugar 
cane, I make no claim to eompleteness, either of the species recorded, 
or of the literature cited. All that I have attempted to do is to give a 
summary of my own observations made between August, 1910, and June^ 
1911, coupled with the few literature references available to me here. 
Definite records of the Trinidad sugar cane fungoid parasites seem to be 
restricted to three papers by Barrett and by Went, apart from the more 
voluminous literature on the Boot Disease. 

I have in every ease given the references to the literature used in 
making my identifications, and, as far as available, the records (for Trini- 
■dad) of other observers. 

Went’s paper, W aarnemingen en ojgmer'kingen omirennt de BietsuiTier 
mddbsirieiji Wesi Indie^ is the only one known to me at the time of writing 
.which gives definite locality records for the West Indies for other than 
ithe three usually recognised diseases : I have quoted his records for eac 
species. His paper appears to have been overlooked by Keith Bancroft 
in his publications ‘‘ Fungi causing disease of Cultivated Plants in the 
West Indies.” (West Indian Bulletm, 1910, Yol. X, p. 235), and Ilandhooh 
,€f F'lingus Diseases of West Indicm Plants, liondoiii 1910. 

1 have also included the records by South, “ Eeport on the Prevalence 
mf some Pests and Diseases in the West Indies ” Indian Bulletin, 

1911, VoL XI, p. 73) for the distribution in 1910 of a few diseases in West 
Indian Islands other than Trinidad. 

Melanoonium saccliari, Cobb. (Triclwsiihaeria sacchari, 
Massee). Probably not a parasite. Bind disease (?) on the stems. 

Literature ; 

Massee, G. — “On Trichosphaeria sacchari, Massee ; a fungus caasing 
a disease of the Sugar Cane,”. Am?.. Bof., 1893, Yol. YII,p. 515« 
Butler, E. J. — “ Fungus Diseases of Sugar Cane in Bengal” Mem. 

Dei)t Agric. in India, Bo\u Yol. 1, 'g. 14^. 

Went, F. A. F. C. — Waarnemingen en OpmerTiingen omtfent (le 
Bietsuiher industrie in West Indie. Utrecht, 1903, p. 38. 
Keith Bancroft.- — Fungus Diseases of West Indian Plants, 

' ''mo,; p.'i9. 

• iBecorbs: 

St, Joseph, 5. iv. 1911, Caroni, 26. iv. 1911, Chaguanas, 8. hi. 19111 
Garapichaima, 19. iv. 1911, Ste. Madeleine, 4. V. 1911 
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SUGAR. — Oo^uimted, 


The parasitic nature of this fungus is denied by Went and Butler,, 
and I have never found it a.3 primary cause of disease ; it seems to prefer 
dead conies, or such as are sufiering badly from GolletotricJmmi fcdmtum.^ 
Went, or froin Mamsmiws. 

Observed by W^ent in Trinidad, Surinam, Demerara and Idarbados. 
Becorded by South (W'esf Inddcon BvMetm, 1911, Yol. XT, p. 74) 
from Barbados, St. Yincent, Antigua, St. Kitts and iSevis. 

LsptospliaeriHi saccliari, van Breda cle Haan. Ring-spot of the 
cane leaves. 

Litbrattiee : 

Wakker and lYent . — Lie Ziehten van het Smkerrieioi) Java. Leiden 
1898, p, 149. 

Butler, E. ^.—Fungus diseases of Sugar Cane in Bengal, p. 45. 
Y^ent, F. k. F. C., Waarne^yiingen en O^ymerldngen omirent de- 
Bietsuiker mdiistrie in West Indie, Utrecht, 1908, p. 30. 

Records : 

St. Joseph, 21. iv. 1911, Caroni, 18. iv. 1911, Ohaguanas, 8 hi. 1911, 
Carapichaima, 19. iv. 1911. Couva, 9. viii. 1910, Tarouba,. 
27. vii. 1910, Ste- Madeleine, 4. v. 1911. 

Also recorded by W^ent for Trinidad, Surinam, Demerara and Barbados. 

I have not seen spores such as are figured by Butler— Plate vi, fig. 23. 

UstilagO SRCCliajli, Rab. Smut (on the stems.) 

Liter ATUKB*: 

Wakker and ’Wor^.^ZieMen v mi het Ziiiherrk^ O'jjJma. Leiden,- 
1898, p. 24. 

Barrett, 0. AY.— Blight in Sugar CoaiQJ—Froceedings AgricnlUmd 
Society, Trinidad, 1907, p. 99, 

Records : 

Tfstilago BacchaTi, B 2 h., was common at Couva in 1906 and 1907 . 
being recorded by Barrett in 1007, and having been identified by Stockdale 
in 1906 {Vide a letter from Mr. J. R. Bovell to Mr. Arbuckle, October 16 
1906). The disease is now extremely rare or absent from the Couva 
district ; I did not see a single case during six months’ residence at 
P>reEhin Castle estate, Couva. It was not recorded by ^Vent from the 
West Indies in 1903. 

Schizophyllum commune, Fries. Sugar Cane Agaric (on stem.s 
and roots). 

Literature. 

Masses — Diseases of cuUivated plants and trees. Vondion, 1910 
p. 359. 

Keith Bancroft .— diseases of West Indim plants: London 
1910, p. 31. 

Barrett, 0. YT. Cacao Pests of Trinidad.”— Agricul- 
tural Society, Trinidad, IWi, Yol. YII, p. 800. 
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SUGAR — Continued. 


Eecoeds : • 

The record is doubtful ; both Massee and Bancroft cite it as ‘‘ said to 
be parasitic on the Sugar Cane in the AVest Indies.” Barrett’s reference is : — 

Sdiizo-phijllum commune^ a white'Capped mushroom sornathiies 
found on old stubble and canes, may affect the cane roots in its earlier 
stages.” 

I have not observed this fungus, neither is it recorded by Went. AVent 
however records another species of Schipjopliyllum {S. lohdiimi) from the 
sugar cane in Surinam (Waarnemingen en opinerhingen omtrent de 
JRleisibiher mdustrie in West Indie. Utrecht, 190-S, p. B2). 

I have found a small ScMzopJiyUwn (species not yet determined) 
witih pileiis less than 1 c.m. in diameter on the leafsheaths of a cane at 
St. Joseph, 10. vi. 1911. The leafsheath was partly decaying ; the fructifi- 
cations were mostly (but not all) attached to tire dead tissue. 

Marasmius saccliari, Waldcer. Eoot-disease ( on stems, roots 
nd trash). 

Liteeature : 

AA^akker and AVent. — ZieMeji van het Siiikerriet op Java. Leiden, 
1898, p. 49. 

Lewton Brain, L. — Lectures on the diseases of the Sugar GanSy 
1904 — Imperial Deparbmcntof Agriculture, Pamphlet 29. 

Barrett, 0. W. — “ Cacao Pests of Trinidad, with Notes upon 
Miscellaneous Crops.” — Proceedings Agrimltural SoeUtij., Trini- 
dad, 1907, Vol. VII, p. 209. 

Pulton, H. B.~-“ The Root Disease of Sugar Cane.” Reprint in 
Proceedings Agricultural Society, Trinidad, 1907, Vol. VII, 
p. 195. 

Records: 

(St. Joseph, 25. v. 1911, Couva, 25. viiL 1910, Pmrces Town, 6. hi. 1911. 
Ste. Madeleine, 4. v. 1911, (identiffcation not complete, as 
fructifications have not yet been obtained). 

Barrett (1907) stated that Marasmius sacchari was believed to be 
causing about 90 per cent, of the cane-blight which was reported as being 
very serious in Couva district in that year. 

Went in 1903 recorded Marasmius saccliari from St. Clair Experiment 
Station and from the Usine >Ste. Madeleine in Trinidad; also from Surinam, 
St. Martin and Barbados. 

Recorded by South Vol. XI, p, 73) from 

Barbados, St. Vincent, St. Lucia, Dominica, Montserrat, Antigua, St. 
Kitts and Nevis. 

Diplodia cacaoicola, P. Henn. Brown rot on stems. 
.'■■Literature:'"" 

Butler, E. J .—Enuy its diseases o/ Sugar Cane in Peng al. Calcutta, 
1906, p. 28. 
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The fungus has been recorded by Butler and Howard as a parasite of 
sugar cane ; although oommon on cacao in Trinidad, it does not appear 
frequently to attack sugar cane, no case of its occurrence on cane in the 
Colony being known to me. 

Oolletotriclium falcatum, Went. Bed-rot, Bind-disease, on 
stems and occasionally on leaves, 

Literatuke : 

Wakker en Went. — ZieMen van liet Suilierriet op Java. Leiden, 
1898, p. 36. 

Butler, 'El. J- Fmigm diseases of Sugar Cane m Bengal. Calcutta,. 
1906, p. 2. 

Eecords : 

Caroni, 26. iv. 1911, Chagnanas, S.iii. 1911, Carapichaima, 19. iv. 1911, 
Bte. Madeleine, 4. v. 1911. 

By AVent (Waarnemingen, &c. p. 36) from Surinam, Demerara,. 
Barbados. 

By South Indian Bulletin^ 1911, Vol. XI. p. 75) from 

Barbados and Antigua. 

Csrcospora vagina©, Kruger. Eye-spot disease of the leaf- 
sheath or Bed-spot of leaf-sheath. 

Literature : 

AA/akker en AA^ent. — Zeikie-n van Jiet Suikerriet op Java. Leiden, 
1898, p. 105. 

AA^ent, E. A. F. C. — Waarnemingen en opmerkingen omireni do- 
Bietsuiker industrie in West Indie. Utrecht, 1903, p. 31. 
Howard, A. — LecUires to Biogar Planters. London, 1906, p. 170. 
Bbooeds : 

St* Joseph, 21. iv. 1911, Caroni, 18.iv.l911, Carapichaima, 19. iv. 1911, 
Couva, 22. iv. 1911, Princes Town, 17. v. 1911, Ste. Madeleine, 
4. V. 1911. 

By AA'ent, 1903, from Trinidad, Surinam, Demerara, Barbados and 
St. Martin. 

Ocrcospora longip©S, Butler. Brown leaf-spot. 

Literature ; 

Butler, E. J- — Pimgus diseases of Sugar Cane in Bengal. Calcutta?' 
1906, p. 41. 

Records: 

St. Joseph, 21, iv. 1911, Caroni, 18. iv. 1911. 

Cercospora Saccharij van Breda de Haan. Eye-spot of the- 
leaves.'.'/ 

'■Literature,: •'■'' 

AA^akker en A¥ent. — Zeikten, van liet Suikerriet op Java. Leiden?. 
1898,'p;i5„/",A.;', 

AA'ent, F. A. P. G.—WaarnB77iingen en opmerkingen omtrent de' 
Bietsuiker industrie in West Indie\ ]}. SI. 

Records : 

St. Joseph, 21. iv, 1911. 

By AV^ent, in 1903, only from the Usine Ste. Madeleine, Trinidad*. 
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Cercospora kopkei, Krtlger. Yellow leaf-spot. 

Literature : 

Waldier en Went. — ZieMen van Jiet Buikerriet op Java. Leiclen, 
1898,13.141. 

Went, F. A. F. 0 . — Waame^nirige^i en opmerldngen omtrent de 
Biets'iciker indnstrie in West Indie. Utrecht, 1903, p. 30. 

Eecords : 

By Went from Trinidad, Barbados and Demerara ; not observed 
by myself. 

Thielaeviopsis etliaceticus, Went. Pineapple disease, of 
stems, especially of cane plants. 

Literature : 

Wakker en Went. — Zeihten va7i het Suikerriet op Java. Leiclen? 
1898, p. 44. 

Butler, E, J. — Fungus disease of Sugar Cane in Bengal. Calcutta, 
1906, p. 32. 

Went, F. A. F. C. — Wacvrnemingen en oimierhingen omtrent de- 
Bietsuiker indnstrie in West Indie. Utrecht, 1903, p. 38. 

Howard, A. — Lectures to Sugar Planters. London, 1906, p. 155*- 

Records : 

St. Joseph, 6. iv. 1911. 

Appears to be very rare in Trinidad. 

By Went from Surinam, Trinidad and Barbados. , 

Eriosphaeria sacchari, Went. Eed leaf-spot. 

Literature : 

Wakker en Went. — Ziekten van het Sidkerriet op Java. Leiden 
1898, p. 153. 

Went, F. A. F. 0. — Waarnemingen en opmerkingen omtrent He 
Bietsuiker industrie in West Ind>ie. Utrecht, 1903, p. 31. 

Records : 

St. Joseph, 21. iv. 1911, Oaroni, 26. iv. 1911. 

By Went .from Aruba Island, in the West Indies. 

Sclerotium causing ‘'Zuur Rot.’V Sour rot of leaf -sheath. 

Literature : 

Wakker en Wexiu.— ZieMen van het Suikerriet op Java. Leiden, 
1898, p. 121. 

Went, F. A, F. 0,— Waarnemingen en ojjnierkingen omtrent de 
Bietsuiker industrie in West Indie. Utrecht, 1903, p. 31. 

Eecords ; 

By Went from TriniGlacL 

Sclerotium causing ‘‘Rood-Rot.” (Eed-rot of leaf-sheath 
and stems). , 

Literature : „ 

Wakker en Went.~De Ziekten van het Suikerriei op J ava. Leiden,, 
1898, p. 121. 

Eecords : 

St. Joseph, 22, v. 1911, on canes I) . 145, D. 4399 and D. 4805. 




182 


CACAO. 

Section. IL— Cacao. 

HINTS TO PEASANT PBOPEIBTORS. ■ 

The following notes liave been drawn up by Mr. L. A. Brunton, 
Agricultural Inspector, and issued to competitors in the Cacao Prize Com- 
petition. They set out in a concise manner the chief operations, arranged 
under different headings, which should be carried out in each q^uarter of 
the year. 


Quarterly Calendar of "Work on a Cacao Plantation. 


Nature of 
Work. 

1st Quaktek. 

January, February, March. 

2^0 Quaktee. 

April, May, June. 

Banitation. 

a. Take advantage of the dry 
weather to burn as much 
as possible of all diseased 
inciter ial. 

h. Bury all diseased pods and 
shells with wliite lime. 

а. Cut all oAZ stumps^ &c., flush 

with branch or tree, and 
clean, drain or fill all holes 
ill branches or trunk. 

б. Bury all diseased pods and 

sheds with wdiite lime, 
c. Burn diseased mattrml 
as dry weather lasts. 

Treatment of 
Disease. 

PiiEVEXTivE. •— a. B-emove di- 
seased pods as soon as pos- 
siV)le and destroy. 

&. Look out for cacao beetle so as 
to catch and destroy it. 

Remedial. — A ttend to diseased 
trees^ hut , make special ef- 
forts to excise Canher during 
dry weather. 

Pkevkntive. - a. Keep a sharp 
look out for, trap and des- 
troy the mmo beetle, 
b. Continue removal and des- 
truction of diseased pods. 
Remedial.— A ttend to diaeastd 
trees and continue Canker 
excision in particular until 
rains prevent constant w'ork. 

Tillage. 

a. Mvlch with grxss, leaves and 
all available niateriak 

р. Liming^ pitsh on rapidly with 

this. 

с. 'Draining^ he., open ravines 

and big mains, that cannot 
he done in wet season. i 

d. Mmmiring with pen manure, 
commence this, near end of 
quarter. 

a. Draining^ commence renew- 
ing old drains as soon as wea- 
ther is favourable— Round- 
ridge. 

h. 21anuring, push on rapidly so 
as to flniah before heavy 

1 rains commence. 

c. Forking as soon as ground 
softened by rains. 

Pruning. 

a. Olemi trees by removing moss, 
wild pines, dead branches, 
&e. 

h. JPnming if heavy pruning is 
to be done it should com- 
mence a.s early as possilde 
this quarter. 

a. Pruning lightly, push on ra- 

pidly to finish as soon as 
possible. 

b. Cha7iing, continued a n d 

puahed on rapidly to finish 
early this quarter. 

General. 

cfc. Reaping in full swing. 
h. PdlingJ.and {\i any) ^ in pre- 
paration for planting. 

а. Reaping, Rebhk and Jime 

pickings, if any. 

б. new lands. 

c. Supplying cacao, shade, nur- 

series, &C;., commences, 

d. OutlasBing or Weeding coni- 

menees. 
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Nature of 
Work. 

3rd Quarter. 

July, August, September, . 

4th Quarter. 

October, November, December. 

Sanitation. 

a. Reduce s7iaffe where necessary. 
h. Continue cutting rS^it' 7 n;as*, dE?c,, 
flush and clean, drain or fill 
holes. 

a. ContiniiB redudion of slmde. 

b. Continue to clean, drain and 

fill holes in trees. 

Treatment of 
Disease. 

Preventive.— Continue to trap, 
&c., mcao beetle. 

Remedial. — Attend to dimised 
treefi^ look out for increase in 
disease with the commence- 
ment of the rains, particu- 
larly for Root-rot, take ad-, 
vantage of Petit Careme to 
continue Ca7iX’er excision . ' 

P R E V E N T T v E , — tt. Remove 
diseased pods at earliest sign 
of disease, and destroy. 

Remedial. -' Coutinue to attend 
to diseased trees paying par- 
ticular attention to Root-rot. 

'fillage. 

a. Draining, new, renewing, 
cleaning and round-ridging. 
h. Forhing, particularly exposed 
places, 

c. Marvuring take advantage of 

Petit Careme to continue 
tliis. 

d. Liming, push on with this 

during the Petit Cartmie. 

Cl. Forhing in preparation for 
mulching and manuring. 
h. Midcliing with all available 
material as raiieh as pos- 
sible, particularly exposed 
places in preparation for the 
dry season. 

Pruning. 

DeclwponM. finish this as quickly 
as possible, the trees should be 
disturbed as little as possible 
this quarter. 

The trees should be undisturbed 
this quarter. 

General. 

\a. Cvtlassing and weeding, push 
on rapidly in preparation for 
coming crop. 

b. Bivilding mid stock, live or 

dead, overhauled, repaired, 
or replaced in readiness for 
crop. 

c. Sup%)lying, can contiuue from 

August. 

a. Supplying, eontiniie. 
h. Cutlassing and iceeding must 
be brought to a close as early 
as possible. 

c- Reaping commences. 


NOTES. 

The work entered in each quarter is placed in the order of its importance 
for that period, and should be undertaken accordingly. In Tillage and General, 
when the items exceed two, usually the last items should not be commenced 
until the last month of the quarter. 

The following items which should be attended to at all times, have, accord- 
ingly, not been placed in any quarter 

Saiiitatim.—a. Tarring of all cuts and wmunds. 

b. Destruetion of all diseased material by burying with 
■white lime.. '.''■ 

Gmcmf. -—The immediate lopping, cutting up and stacking of fallen 
shade or other trees, the trimming and tarring of the cacao trees 
damaged thereby, and the supplying of minor shade, cover crops, &e. 
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PLANTING OF IMMOPTBL FOR SHADE IN CACAO. 


The usual practice in Trinidad is to plant Inimortel from stumps, 
that is to say from branches more or less the thickness of one’s wrist. The' 
prevalence of this practice is due to the impression that trees planted in 
this way grow more rapidly. This impression is in my opinion erroneous,, 
and the practice has serious disadvantages. Trees planted from stumps 
can have no tap roots, and are conseq^nently liable to be more easily blown 
down, and cause immense damage to the cacao. 

During the last twm or three years I have paid special attention to the ■ 
planting of the Immortel in contracts on the Endeavour estate at 
Chaguan as, with the object of suppressing the method of planting from 
stumps. Needless to say great difficulties w-ere experienced in getting the 
contractors to put in small plants, and, still more so, to plant from seed at 
stake. These difficulties have almost entirely disappeared, as experience 
has shown that when young plants, not more than twelve inches high, are 
used at any time between June and December, the growth of the tree is 
juxt as vigorous at the end of a year or two as w’heir a stump has been 
planted. "When the plants are taken ont with any degree of care, no 
damage is done to the tap root, and it takes no more time or trouble to 
dig out and plant the small trees than it does to cut and plant a branch.. 
Planting from seed at stake is in my opinion the most advantageous for 
the proprietor and contractor alike. 

When this method is adopted the pro^jnetor may he certain that he 
has a tree with a tap root w'hieh can offer greater resistance to the wind 
it has cost the contractor less time to plant, and it has, if anything, within 
a couple of years grown to a larger size than trees planted from stumps. 
The only disadvantage, if it does exist, is that the Immortel seeds ripen in 
February and March, and if the dry season is very severe it would he 
advisable not to plant until May. 

Contractors have often told me that Immortel trees will not grow from 
seed ; the reason for this failureis obvious — the elementary rules of preserva' 
tion have not been observed. Immortel seeds are liable to be bored by 
small insects, and will, undoubtedly not germinate when planted under 
such conditions. My experience has been, that fully 95 per cent, of sound 
seeds planted under favourable conditions before the end of June have, 
not only germinated, but grown to healthy trees. I have also observed 
that when stored in a dry place Immortel seeds keep fairly sound until 
Septemher. From October it would be preferable to use small plants, care 
being taken not to damage the tap-toots. 

The above notes only refer to the planting of the Anauco ImmorteP*' 
in young contracts; I do not think it would be a success to attempt 
planting seed or small plants in bearing cacao fields unless the spot was 
very open. 

^ Eridhrina uwJirosay as a shade-tree for cacao growing on 

but ill the writer iS oxjinion equally suitable for well drained flat lands. 
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I liave spoken to a few planters on this subject, and the opinion gene- 
rally expressed was that the Immortel tree never gave a tap root, or that, 
if it did, after a time it rotted. Being of a totally opposite opinion I dug 
round a young tree four to five years old, which I knew had grown from 
seed, and satisfied myself that not only the tap root w'as present but that 
it was as healthy as could be desired. I examined an older tree nine to 
ten years old with the same result. It might be worth recording that 
this older tree, besides the tap root which grew vertically into the soil,, 
had what may be called four secondary tap roots forming angles of about 
30° whth the tap root. 

JOSEPH BE VEETEUIL, 


NOTE. 

I am entirely in favour of growing Immortel from seeds as a shade for 
cacao and strongly against growing them from cuctings. 

Besides developing a stronger root system the seedling tree attains a 
greater height and gives a clear space of 20 feet or more between its lower 
branches and the cacao below^ 

I have no doubt that the seeds would keep for a few months before 
sowing, and by that time any that were damaged by insects would clearly 
show outward sign of the damage. 

Immortel is generally speaking a surface-rooted tree, though doubtlesa 
roots that go deeper are given off from the underside of the large lateral 
surface roots. 

On the other hand Immortel trees grown from cuttings, besides having 
less power to resist wind, also require constant trimming of branches, a 
matter of some expense, and do not allow a clear space between their 
lower branches and the cacao beneath them that gives the necessary cir- 
culation of air to ensure healthy and vigorous growth of the cacao. 


C. S, BOGEES, 

Eorest Officer. 



186 


COCONUTS. 


Section III.— Coconuts. 

COPEA AND COCONUT OIL. 

Inquiries have been received by the Department respecting certain 
important points relating to coconut cultivation. The following answers, 
based on returns kindly furnished by cultivators and shippers, are pub- 
lished for general information 

(1.) Q. How many nuts Avould it take to give a ton of copra ? 

6,000 to 7,000. 

(*2.) Q. What is the approximate cost of making a ton of copra ? ^ 

’ A. 14.50 (ISs. 9d.) 

IS.) Q. What is the usual loss in w'eight in shixDments of copra from 
Trinidad to European markets ? 

A. 2 to per cent. 

^’4.) Q. How many gallons of oil should be got from a ton of copra ? 

A. 153 gallons, with 63 per cent, extraction. 

(5.) Q. How many gallons of oil should be got from 1,000 nuts ? 

A. 20 to 22 gallons, but much depends on size and quality 
of nuts. 


COCONUT CULTIVATION. 


The following is taken from Bulletin No. 11, Federated Malay States 
Department of Agriculture, by Mr. L. C. Brown, Inspector of Coconut 
Plantations, P.M.S., and is published in the hope that it will prove 
useful to Trinidad planters. 

SELECTION OF LAND. 

The rich alluvial soil, generally to be found on the low-lying lands com- 
paratively close to the sea, is preferable. Over these low-lying lands peaty soil 
often exists, but provided the land has been well exposed previous to being 
planted, and thoroughly drained and limed, to destroy the deleterious acids 
which have been formed owing to stagnant water lying on or close to the sur- 
face for a long period, the trees thrive very well indeed. 

PBEPARATION OF THE LAND. 

If the land is in f orest or strong ' Secondary growth, wdiich is mostly the 
case, the trees after being felled, as well as all the* wood in the clearing, must 
be entirely burnt off, and for the first year at least it is preferable to keep the 
ground free from weeds. The advantages of the laud being maintamed clean 
from the beginning are many, chief among them being the fact that the trees 
come to maturity at an earlier stage, the saying afterwards in maintenance and 
upkeep, aud the great facilities aftbrded_for ploughing and dealing efi'ectually 
■with pests of all kinds. 
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SELECTIOiSr OF SEED. 

The selection of seed is a very important matter. It shoiikl be selected 
from well matured trees of medium age, say from 25 to 30 years, showing good 
yield and large-sized roundish nuts either red, brown, or green, and not oblong 
luita. Nuts chosen for seed must be fully ripe, and a careful examination made 
to see that they are not damaged in any way. It is an advantage, too, I con- 
sider, not to plant the seeds for a month or so after they have been picked so 
that the outer skin may get thoroughly dry and the husk be allowed to harden. 

NURSERIES. 

The beds prepared for the nurseries should be of rich soil and slightly 
raised so as to allows good drainage. The nuts are placed in rows about one foot 
apart, and should for a short time be partially shaded. A thin layer of sand 
on the bed is of advantage, as it prev^ents the ground from gettingdamp, which 
tends to cause the roots to rot. 

In planting out the seed nuts in the nurseries prepared for them, they 
should be buried to half their depth and placf3d in a slightly oblique position,, 
with the acute end of the nut downw^ards. 

There is anotiier method in wdiich I have seen the nuts germinate quite 
satisfactorily, and that is by tying them in pairs by a portion of the outside 
husk and hanging them on long bamboos supported at a height of about 6 feet 
by a tree or post in the ground and so placed that the seedlings are protected 
from too much exposure. 

It will be found that the leaves and roots soon protrude, and the young 
plants are ready to be removed for planting out in the clearing at the customary * 
period. 

CATCH CROPS. 

When the soil is alluvial and sufficiently above sea level, I would strongly 
re Bommend coffee as a catch crop, either Liberian or Robustii, preferably the 
latter, being planted at the smie time as the coconuts. 

Another system, provided the soil is suitable and there is a good demand 
for the produce, is to jput in fruit trees, planted quin-cimx, at the same time as 
the coconuts. 

Para or ramborig^^ rubber trees should on no account be inierplanted witli 
coconuts as they cannot possibly thrive well together. 

PLANTING. 

The trees should be planted 3l) feet by 31) feet, which gives about 4H trees 
to the acre ; this distance wdil allow for interplanting coffee and fruit trees. 

After the ground is thoroughly cleaned, the pits for planting out the yoimg 
plants should be dug. The larger the pits are the better, but 2 feet cube is 
generally considered sufficient. All the soil removed from the pits should be 
replaced by good surface soil to within six iaclies of the top. When this wmrk 
is finisbed, the young plants, which should be from 5 to 7 months ohi before being 
removed from the nursery, may now be placed iu these holes, leaving the nat of 
the seedling about 6 inches to a foot below the surface and just sliglitiy 
exposed. When the plant has come well away, say with about a dozen well 
grown leaves on it, the holes should be filled to the top with good soil. 


* Ficus dastica, Assam rubVier. 
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DBAINAGE. 

Where the laud is undulating in even slopes little or no drainage is required, 
hut on the low flat alluvial soil drainage is of considerable importance, and it is 
always ad%n'sable in this case to have drains dug all round the proposed clear- 
ing before felling the jungle or secondary growth. This is especially the case 
where the soil is of at all a peaty nature, and here, after the clearing is burnt 
off, it is of advantage to keep the land exposed for as long as possible, say at 
least six months, during which time attention should be paid to further 
drainage, if necessary. The coconut tree probably is less affected by sour land 
than most tropical plants, ilt the same time, stagnant W'ater must sooner or 
later have a v^ery deteriorating effect on the trees. 

MAINTENANCE. 

The land is alw^ays better if kept clean w^eeded, but after the trees are in 
bearing, unless the catch crop is coffee, grass may be allowed to remain, even 
wdiere there are fruit trees. The coconut trees themselves, however, should be 
circled and dug round if possible every three months, and wdiere coconuts only 
are planted, ploughing over the whole land periodically to a depth of nine 
inches will be found to be very, beneficial. 

As the trees advance in age, the radius of the circle dug up should be 
increased— for one-year-old trees 2 to 3 feet from the stem of the tree will he 
found sufficient ; for two-year-old trees the radius should he increased to 4 feet 
and so on ; the circle dealt with in this wmy when the tree reaches maturity and 
is in full bearing is about S feet from the stem. 

The above remarks refer more especially to the stiffer laud, but where the 
soil is loamy and rich this digging up and ploughing may perhaps not he found 
necessary, until the trees are more advanced in age. 

Provided all the leaves of the trees have got beyond their reach, cattle and 
buffaloes may with advantage be allowed to graze over the plantation. 

The dead leaves as they fall or are picked off should he heaped up in row's, 
not too high, between the trees and burnt off as opportunity offers. It is of 
some advantage to lay clods of earth over these heaps before burning, as the 
l)urnt earth so obtained may be applied to the trees at the time the circle round 
them is being dng up. 

The trunks of ymmg trees should not be cut to make steps for climbing, 
although it may perhaps do less harm to the older trees. 

MANUBING THE TBEE. 

On rich alluvial soil, provided the trees are properly cultivated, they will 
continue to bear fairly average crops for a considerable number of years. The 
natives never manure the trees in their kamponga, but the fact of trees being 
near habitations no doubt has a great deal to do with the trees thriving so well 
in their holdings. It is certainly an advantage for the trees to be maiiiired 
periodically in eases where the crops show any sign of decreasing, and, wdiere 
the soil is at all peaty, lime should be applied abundantly to the trees from the 
start. Inland and on the stiffer soils, I consider manuring the trecKS when they 
have reached maturity most important. 

The system of manuring which I would recommend is as follov s ; — 

A trench isS dug half way round the tree, about nine inches id width and 
say 1 foot in depth, close to the extremity ot the roots. This trench may he 
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left open for a short time, then the manure filled in and the soil that has been 
excavate.d replaced. The following year, the other half of the tree is treated 
in a similar manner. 

As regards manures the most easily obtainable is generally cow dung, and 
about ^ of a cart load lo | or 1 gantang of salt will be found an excellent mix- 
ture, while advantage can be taken of the burnt earth previously alluded to, b_y 
having i.his turned in at the same time. Fish manure, when it can be obtained 
ill good (|uantity and at a reasonable cost, is strongly to be re comm ended, and, 
in niy opinion, is the best manure for coconut trees. 

Bone v'lust is also good, hut owing to its high price the use of it is now pro- 
hibitive. Guano and Tye Ida war, which are both very costly, are too strong ; 
no doubt the crops are often very heavy soon after these are first applied, but 
this is only for a comparatively short period, and on suhsecpient occasions 
increasing amounts of these fertilisers must be used to give good results. 

COPBA. 

For the manufacture of copra, unripe nuts are useless, and great care 
sliould he taken to pick only fully ripe ones. One coolie ought to husk 500 nuts 
a day. A better return is obtained if the nuts are stored for a month or so 
before being opened, and it lessens the cost of manufacture as the kernel is 
mor.:i easily extracted from the shell. 

The nuts after being split open should not be laid on ground which is mofht 
and muddy, as in this way grit and dirt get into the kernel, and this tends to 
lower the quality of the copra. 

While the collections are comparatively small and the nuts difficult to sell 
locally a very cheap drying kiln for the treatment of copra may be conatrueted 
in the following manner : — 

A table 12 feet square and 4 feet in height with a platform made of nebongs 
must first be erected. 

This table is then covered round with a mud wall T| feet in width and 6 
feet high, leaving a small open apace in this shape on one side to allow of 
the fuel, which is generally the coconut shell, being j)laced beneath the plat- 
form. For sun-drying purposes, in connpcrioii with the kiln, a drying table is 
required, say 50 feet lung by 6 feet from the ground. 

Tlie w'ood work for the above structures may be entirely made from the 
■Ncbong palm/ which is very abundant in the forest lands throughout the States 
and consequently not costly. 

EXTRACTION OF TODDY OR SUGAR FROM TtlE TREE. 

The Bpathe or blossom of the tree may also be used for extracting the juice 
from ■which is prepared toddy nr sugar, by a process very easily acquired from 
the natives, and some are of opinion that it brings on the young trees more 
quickly than would otherwise loo the case. . 

This treatment should not he continued too long— say one year— after 
which the nuts should be allowed to mature and collected in the usual way. 

A eonsiderable period should then be allowed to elapse before again treat- 
ing or tapping the young shoot of the tree for this purpose. 

* Onvmpcnm filamentosmii. 
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COLLECTING THE PRODUCE. 

Climbing the trees for the collection of the fruit is in my opinion the best 
method. When the plantation is in full bearing one coolie can crjllect 4()(} nuts 
a clay. 

The practice of using a knife attached to a long pole for cutting down the 
nuts is not to be recommended; in the bunches so collected several insuffi- 
dently ripp. nuts will be found. Afc the time of eollectiog the nuts, all the dead 
spathes and leaves should be removed, and thorough search made to see that no- 
beetles are in the trees. The coir substance which clings to the tree, and in 
which the leaves and spathes form themselves, should always be left, as it pro- 
tects the cabbage and retains moisture. 

It occasionally happens that a tree, although it has to all appearances 
matured, gives no sign of fruit or blossom. In such circumstances, a heap of 
leaves and rubbish should be burnt close to the trunk of the tree. This often 
has the desired effect of bringing the tree into bearing, but should only be 
resorted to iii such a case as I have instanced, otherwise it is harmful 

RETURNS AND PRICES. 

On rich alluvial soil trees have been known to give fruit in their 3rd and 
4th years, but on the wliole, an civenrge of say ID nuts per tree in the 6tii 
year, 30 nuts per tree in the 7th year, and 50 nuts per tree afterwairds is all 
that can be expected, though with good cultivation the crops are often in excess, 
of fills estimate. Inland, the trees do not come on so [quickly ; in fact, it is 
usually not till after the 8th year that the trees come into bearing. 

An average return of copra, under ordinary circumstances, is 4’3 pikuls 
per 1,000 nuts, but this percentage is often greatly exceeded where proper 
attention is given to its manufacture.'^ 

The average price for coconut for the past five years, /,e., 1,905 to 1909, has 
been a little over |30 per 1,000 and that of copra |8.65 per pikul. 

ESTIMATES FOR OPENING UP LAND. 

I attach for general information an approximate estimate for opening up 
oDU acres in the Coast District, for wliich 1 am indebted to Mr. Munro, of 
Jiigra, a practical and experienced coconut planter arid an excellent authority 
on the subject. , 

It will be noticed ftoin the estimate given that the expenditure of the 
estate up to the 6th year works out at something under |I65 per acre, and after 
such time the plantation becomes self-supporting. If, however, a catch crop of 
coflee, as has already been recommended, is planted up at the same time as the 
coconuts, the revenue derived from the former product lessens the actual outlay 
very considerably. 

The labour conditions, of course, differ slightly in the various districts of 
the States, but the estimate should prove of great assistance to the would-be 
planter as a reliable guide of the expenditure and income to be anticipated 
from an £iere cultivated with coconuts. 

Where there is European supervision at least 500 acres should be planted 
up. iMth ‘2,000 acres or over, in full bearing, the crops will be sufficient to 
feed ail oil mill, and in connection therewith a Coir factory might be erected for, 
the maiiufacturs of the fibre into rope. 

* This is equivalent approximately to 1 ton of copra from 4,000 nuts ; a much 
higher jield than that given on p. 186 ; but in Trinidad and Tobago only small nuts 
iue made into copra, the large one,s 1)eing exported whole.'—(ED.) 
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ESTIMATE EOR OPENING UP AND BEINGING INTO BEAEING 
500 AGEES OE COCONUTS IN THE CO.^ST DISTBICT. 

IsT Year’s Expenditure. 

Premium |].,50O (= £175), Quit Bent $500 [ — £58 6 S), 

Survey Pees $500 (= (£oS 6 S) ... ...$ 2,500 (= £ 291 13 4) 

Felling |6,000 (=£700), Draining $6,000 (= £700), 

Seed 12,750 (= £320 16 Sj ... ... ... 14,750 (= £1,720 16 8) 

Fencing $1,500 (=£175), Lining and Planting $1,000 

(=£116 13 4) ... ... 2,500 (=£ 291 13 4) 

Coolie Lines $500 (= £58 6 8), Bungalow $1,200 (= £140) 1,700 ( = £ 198 6 8) 
Tools $250 (=£29 3 4), Stationery $100 (=£11 13 4), 

Medical $1,500 (= £175) ... ... ... 1,850 (=£ 215 16 8) 

Weeding 1st 6 months @.$1.50 (= 3/6) per acre .. 4,500 (= £ 525 0 0) 

Contingencies ... ... ... ... 1,000 (=£ 116 13 4) 

Superintendence ... ... ... ... 3,600 (=£ 420 0 0) 

$32,400 (= £3,780 0 0) 

2nd Year’s Expenditure. 

Bent $500 (=£58 6 8), Weeding $6,000 (=£700), 

Superintendence $3,600 (= £420), Medical and 

Contingencies $2,000 (=£233 6 8) ... ...$12,100 (= £1,411 13 4) 

3rd Year’s Expenditure. 

Do. do. do. ...$12,100 (=£1,411 13 4) 

4th Year’s Expenditure. 

Do. Weeding $.3,600 (60c.) (=£420) do. ...| 9,700 (= £1,131 13 4) 

5th Year’s Expenditure. 

Do. $3,000 (50c.) (=£350) do. .. $ 9,100 (= £1,061 13 4) 

6th Year’s Expenditure. 

Bent $1,000 (=£116 13 4), Weeding $3,000 (=£350), 

Superintendence $3,600 (= £420), Picking $300 
(=£35), Curing $1,130 (=£131 16 8), Transport 
$1,130 (=£131 16 8) ... ... ..$10,160 (=£1,185 6 8) 

7th Year’s Expenditure. 

Do. do. do. ...$14,800 (=£1,726 13 4) 

8th Year’s Expenditure. 

Do. do. do. ...$17,300 (= £2,018 6 8) 

9th Year’s Expenditure. 

Do. do. do. ...$19,400 (=£2,263 6 8) 


Beturns. 

6th Year 10 nuts per tree = 1,130 pikuls of copra at 

$8.00 (220 nuts to pikul) ... ... ...$ 9,040 (= £J,054 13 4) 

7th Year 3,400 pikuls of copra at $8,00 (3C*nuts per tree) 27,200 (= £3,173 6 8) 

8th Year 4,500 pikuls of copra at $8.00 (40 nuts pertree) 36,000 (= £4,200 0 0) 

9th Year 5,650 pikuls of copra at $8-00 (50 nuts per tree) 45,200 (= £5,273 6 S) 

Note.— The Straits dollar has a fixed value of 2s. 4d. A pikul equals 1334 lb. 
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Section VL— Rubber. 

INTERNATIONAL RUBBER AND ALLIED TRADES 

EXHIBITION, 1911. 

I.— Report of the Official Delegate. 


1. As directed by Your Excellency, I represented the Colony of 
Trinidad and Tobago as official delegate at the above Exhibition which 
was held in the Agricultural Hall, Islington, from June 24 to July 14. 
This is tbs first Rubber Exhibition in which the West Indian Colonies have 
been represented ; and Rritish Guiana, Jamaica and Dominica, as well as 
Trinidad occupied separate Courts at this Exhibition. Mr. Stockdale. 
Assistant Director of Agriculture, was sent as special representative for 
British Guiana, Jamaica and Dominica were represented by Mr. Algernon 
E. Aspinall, Secretary of the West India Committee. The latter under- 
took also on behalf of the Permanent Exhibition Committee the business 
arrangements connected with the Trinidad Court, and to this I shall refer 
later. Our Court was in the main hall of the building, and the space 
allotted to us was much larger than that of any of the above three Colo- 
nies represented whose exhibits were shown in the adjacent annex (the 
Xing George’s Hall). Partly owing to our advantages as regard position 
and space, but mainly to the number and variety of our exhibits, Trinidad 
took the leading position among the West Indian Colonies at this 
Exhibition. - 

2. The rubber exhibits from Trinidad and Tobago were showui 
separately ; and a further sub-division was made into estates, and the 
different kinds of rubber from each indicated by conspicuous labels. The 
botanical specimens and enlarged photographs adorned the sides, and 
added greatly to the attractive appearance of the Court. 


3. The centrifugal machine made by Mr. H. S. Smith for his preli- 
minary experimental work was at first shown in the Court, but was after- 
wards removed to the adjacent annex for demonstrations in the separation of 
rubber from the latices of Castilloa, Hevea and Euntumia which were very 
kindly supplied by other exhibitors. 

4. Pamphlets containing information about the Colony were placed in 
convenient positions, and although a large number had been printed the 
supply barely proved sufficient for the whole period of the Exhibition. 

5. I attended daily at the Court for the purpose of giving information 
on local agricultural matters, and dealt with numerous inq^uiries which, 
were not confined solely to rubber. 
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6. The exhibits of Oastilloa rubber from Tobago attracted the atten- 
tion of many visitors. The sheets prepared by Mr. Smith’s centrifugal 
machine were so superior in appearance to Oastilloa as ordinarily marketed 
that some of the visitors were disinclined to believe that they were Cas- 
tilloa rubber. 

7. Of the quality of our exhibits it is unnecessary for me to write, 
since valuable independent testimony is contained in the reports by 
Messrs. Lewis and Peat (the well known rubber brokers), and by Mr. 
Kelway B amber, (the Cevlon expert). These reports were obtained by Mr. 
Aspinall, and I am permitted to include thempnthis report, [pp. 198-204.J 

8. The exhibit of Para rubber sent by Mr. Boos was sufficiently 
large to attract attention to the possibilities of the production of this kind 
of rubber in Trinidad. 

9. The demonstrations given by Mr. Smith on the separation of rubber 
by a new centrifugal method added considerably to the interest taken in 
Trinidad and Tobago as rubber-producing centres making use of skilled 
appliances. At first it was -difficult to convince some critics that there 
could be anything new in centrifugal methods of preparation, but the 
demonstrations soon removed any doubts that existed. The preparation 
within ten minutes of a sheet of dry rubber from the latex of Hevea, 
Pnntumia or Oastilloa trees came as a surprise to many wffio had seen only 
the partial separation methods of the centrifugal machines in use pre- 
viously. Owing to the limited supplies of latex available it w^as not 
possible to demonstrate to the full the advantages which this machine 
undoubtedly possesses ; and it was entirely owing to the generosity of other 
exhibitors in supplying latex that these demonstrations could be given. 
In this connection special mention must be made of Messrs. David Bridge 
and Co. who supplied Para latex which was intended for use in machines 
of their own manufacture. 

10. At one of the demonstrations Sir Henry Blake w*as present, and 
among others who attended them were several home and foreign experts 
in rubber separation methods, 

11. Representatives of the Rubber Growers Association very kindly 
accepted an invitation to a demonstration specially arranged for them. 
Among those present were 

Mr. A. Bethune (President), Mr. R. K. Mayor (Yice-President), Mr. 
John McEwan, Mr. T. G. Hayes and Mr. C. Taylor (Secretary). 
Dr. Stevens was also present. Both Oastilloa and Para rubber 
were separated, and within the usual period of ten minutes. 

12. The commercial machine manufactured by the firm of Messrs. 
John Gordon &; Co,, and shown on their stand, possesses several mechanical 
advantages tending tow^ards simplicity of working. Demonstrations with 
this large machine could not be given as there was not sufficient latex 
available for so large a machine. 
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13. In a paper read at one of the Conference Meetings Mr. Smith 
described the working of the machine and an animated discnssion followed., 
The machine, the demonstrations, and the descriptions given by Mr. Sinith 
added greatly to the interest taken in our exhibits by those who visited the 
Exhibition to study seriously any new points connected with rubber. 

14. The sample of Funtumia rubber prepared at one of these demon- 
strations was so vastly superior in colour and quality to the ordinary com- 
mercial article that no one who had seen it would be likely to advise the 
separation of Funtumia rubber in any other way. 

15. Conference Meetings were held during the Exhibition at which 
several papers relating to rubber were read and discussed. I attended 
several of these meetings, and would have atbended more if sufficient 
notification had been given of the order in which the papers would be 
read. This apparently could not be done. 

16. The question of producing a rubber of standard quality was dis- 
cussed more than once at these Conference meetings. Manufacturers 
object to variability as this hampers greatly their operations, and are 
evidently prepared at present to pay for uniformity until standard tests for 
rubber have been agreed upon. This attitude is a very reasr3nable one, and 
on the whole is beneficial to planters who will be able to sell any grade or 
kind of rubber so long as it comes within certain limits of uniformity peculiar 
to that grade or kind. Manufacturers were invited to give planters more 
assistance and advice as to the tests applied by purchasers ; but the 
requirements of manufacturing operations are evidently so varied that nO' 
general rules for guidance are at present available. 

17. Trinidad received comparatively short press notices in the/ 
newspapers ; but this can easily be explained verbally. 

18. Mr. Smith of Tobago w^as one of the competitors for the valuable' 
trophy offered by the India Buhher World of New York and his method 
of taxoping was commended by the Judges. Their report will be’ published 
later. The Judges (of whom I was. one) were unable to award this prize 
owing to the conditions attached to the competition. Had the conditious 
included the }Di'eparation of rubber from the latex the tro^ohy •would 
probably have come to Tobago. 

19. The West India Committee offered two quizes for competition 
among the West Indian Exhibitors and two others were offered through 
the Committee ; the Judges awarded two of these to Triniclacl. 

(a.) Silver Cup offered by Messrs. Booker Bros. McConnell Co., 
Limited, for the best Exhibit by a West Indian Botanic Depart- 
ment and 

(b.) Silver Cup offered by Mr. W. Middleton Campbell for the best 
West Indian Comprehensive Exhibit. 
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20. Mr. Aspiiiall has contributed largely to the success of the Trinidad 
Court at this Exhibition. He secured a most advantageous position with 
sufB-cient space to make a very neat and effective display of the numerous 
exhibits; he gave personal attention to all the business details and 
provided a most valuable attendant who ■ took the keenest interest 
ill describing the exhibits to the large number of visitors to the Court. 
He arranged for the special reports of Messrs. Lewis and Peat and of 
Mr. Kelway Bamber on the quality of onr rubber, and has thus materially 
assisted the further development of this industrj^ in our Colony. 'We now 
know that Castilloa rubber when properly prepared would rank very close 
to Hevea, and that our methods of preparation have produced the 
exhibits of Castilloa rubber to which the opinions of the above experts 
refer. 

21. The exhibits prepared by the Department of Agriculture were, at 
the close of the Exhibition, handed over to the Imperial Institute for 
permanent exhibition there as previously arranged. The album of 
photographs representing the rubber and other industries of the Colonj^ 
will be permanently exhibited at the West India Committee Eooms. 

22. The official delegates from British Colonies were more numerous 
■at this Exhibition than is usually the case, and all were officers of the local 
Departments of Agricnlture. I was glad to see this, because I have for many 
years been convinced that the presence of these officers at exhibitions would 
greatly advance the progress oi agricnlture in onr Colonies. ,My own 
experience at this Exhibition is that there are many wffio are taking 
a wider and deeper interest in tropical agriculture for which they 
require more specific information than can be supplied by the ordinary 
hired attendants (however good they may be) at these exhibitions; 
■and as a result it is now likely that in addition to the benefits which the 
rubber industry may derive from the Exhibition, one or tivo new 
industries may be started in the Colony and a , wider demand created 
for industries already existing. In the special issue of The Times it is 
stated that — 

“ A remarkable feature is the extent to which the support of the 
Governments of rubber-producing countries has been accorded 
to this Exhibition, and the large expenditure which has been 
undertaken by these Governments in order that the conditions 
surroimding cultivation and preparation of the product shall 
he worthily presented.’"’ 

British Colonies in Asia, Africa and the West Indies can, I am glad to 
report, be included in the above ; and of peculiar interest was the fact that 
the pioneer of this industry, so far as British Colonies are concerned, is 
still living and was entertained at dinner and presented with a testimonial 
by the Bubber Growers Association, which has not forgotten how iiiucli it 
.owes to the few thousand plants raised from the seeds collected by Mr. 
Wickham and shipped by him under circumstances which may now be 
regarded as singularly fortunate. 

(Sgd.) B. CABMODY, F.I.C., F.C.S. " 


August 14, 1911. 
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II.— Exhibits sent by the Department of Agriculture. 

HEVEA (PAEA) EUBBBE. 

From Botanic Station. 

No. 1. — Blocked Scrap from 12 years old trees. 

,, 2. — Loose Scrap from 12 years old trees. 

„ 3. — Blocked Scrap from 30 years old trees, 

„ 4. — Loose Scrap from 30 years old trees. 

,5 5. — Blocked Trimmings from 12 years old trees. 

„ 6. — Crepe (Blocked) from 12 years old trees. 

„ 7. — Biscmt—Coagulated in sulplmric acid 5 per cent. (10 drops for 

each 100 c.c. of latex), ci'eamed in 24 hours and rolled, smoked 
to dryness. Tiees 30 years old. 

„ 8. — Biscuit— Coagulated with lime juice, 10 drops to 100 c.c. of latex, 

creamed in 24 hours and rolled, unsmoked. Trees 12 years old. 

„ 9. — ^Biscuit — Coagulated with pyroligneous acid. Unsmoked, 12 

years old trees. 

„ 10. — Biscuit — Coagulated with sulphuric acid 5 per cent. (10 drops for 
each 100 c.c. of latex) creamed in 24 hours and rolled. Smoked 
to dryness. Trees 12 years old. 

,, 11. — Block — Coagulated with pyroligneous acid process, pressed into- 
block immediately, mismolied. 12 years old trees. 

„ 12. — Block — Latex creosoted and coagulated with acetic acid, pressed 
into blocks immediately, unsmoked. 12 years old trees. 

„ 13.— Block — Coagulated acetic acid, blocked immediately, unsmoked. 
Trees 12 years old. 

„ 14, — Block — Latex[,preserved with formalin, and coagulated by acetic 
acid method, unsmoked. 12 years old trees. , 

j, 15. — ^Block-Latex preserved with formalin, and coagulated by suL 
phuric acid method, unsmoked. 12 years old trees. 

„ 16. — Block — Coagulated by sulphuric acid process (1 c.c. of 5 per cent* 
sulphuric acid added to each 100 c.c. of latex). Blocked immedi- 
ately, unsmoked. 12 years old trees. 

„ 17. — Block — Latex creosoted, coagulated with sulphuric acid and 

blocked immediately, unsmoked. 

CASTILLOA (CENTRAL AMEBICAN) BUBBEB. 

Prom Botanic Station. 

No. 18.— Ball— Scrap. Trees 30 years old. 

„ 19. — Sheet— Prepared by creaming and drying on wooden frame, 
unsmoked. Trees 30 years old. 

„ 20.— Sheet, 1 lb. — Creamed three times, dried on cloth frames and 
smoked. Trees 14 years old. 

,, 21.— Biscuit— Prepared by boiling process. 30 years old trees. 

3 , 22. — Block— Prepared by boiling, then blocked. 12 years old trees. 

,, 23. — Block — Creamed only, 6 years old trees. 
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FUNTUMIA RUBBEE. 

Feom Botanic Station. 

No. 24. — Trimmings — Boiled with formic acid lightly smoked. Trees 
12 years old. 

„ 25. — Block — Boiled with acetic acid, slightly smoked. Trees 12 
years old. 

CEAEA RUBBER, 

Feom Oropuna Estate. 

No. 27. — Sheet — Natural coagulation. 10 years old trees. 

,, 28. — Ball — Scrap. 10 years old trees. 

LANDOLPHIA RUBBER. 

From Botanic Station. 

No. 26. — Ball — Scrap. Wound off. 8-10 years old trees. 

FICUS RUBBER (FICUS ELASTICA). 

From Botanic Station. 

No. 48. — Biscuit. 

“BASTARD” HEVEA RUBBER. 

From Botanic Station. 

No. 29. — Bj-ahhei from Hevea co7ifiisa. 

m 

HERBARIUM SPECIMENS— FRUITS, SEEDS, &c. 

From Botanic Station. 

No. 51 . — Hevea hrasiliensis, MueU. & Arg. Herbarium specimens. 

,, 52 . — Gastilloob elastic^, Cerv. Herbarium specimens. 

„ 53 . — Funtumia elastica, Stapf. ,, ,, 

„ 54 . — Funtumia africana^ Stapf. „ ,, 

„ 55 . — Ficus Vogelii, Miq. „ „ 

,, 56 . — Ficus elastica, Roxb. „ „ 

,, 57 . — Landolphia sp. „ „ 

„ 58 . — ManiJiot Glaziovii, Muell & Arg. Herbarium specimens. 

,, 59 . — Mimusops glohosa, QcB>Qx\iU.. Herbarium specimens. 

,, 60 . — Hevea confusa, Hemsl. „ ,, 

,, 61. — Seeds of Funt'mnia elastica. 

„ 62.- — Seeds of Funtumia africana. 

,, 63. — Fruit of Funtumia elastica. 

,, 64. — Fruit of preserved in formalin. 

,, 65.— Fruit of GasUlloa elastica preserved in formalin. 

„ 66. — Fruit of Landolphia sp. preserved in formalin. 

,, 67. — Fruit of Landolphia sp. 

„ 68.— Fruit of Ma?iihot Glasiovii, 

„ 69. — Seeds of Landolphia sp. 

„ 70 , — SQQdB ot Hevea confusa. 

,, 71. — Beed^ of Oastilloa elastica. 

,, 50.— Castilloa latex. 

,, 92 . — Seeds of Ftmtu77via elastica xcleBJued). 

„ 94 . — Seeds of Manihot Glaziovii. 
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LIVING SEEDLINGS OF RUBBER PRODUCING PLANTS. 
From Botanic Station. 

No. 1% — Plants of Castilloa elastica. 

,, 73. — Plants of Fimtitynia elastica. 

„ 74. — Plants of Hevea hrasiliensis. 

„ 75. — Plants of Hevea- sp. from Santa Cruz. 

„ 76. — Plants of Landolphia sp. 

,, 77- — Plants of Mimasops glohosa. 

MISCELLANEOUS. 

No. 93. — Tool for tapping Castilloa. 


III. — Reports on West Indian Rubber. 

Messrs. Lewis and Peat, of Mincing Lane, were kind enougli to 
examine critically the various exhibits in the AVest Indian section of the 
recent International Rubber Exhibition, and have submitted the following 
commercial report regarding them : — 

The AA^est Indies were represented at the International Rubber Exhi- 
bition by Trinidad and Tobago, British Guiana, Dominica and Jamaica. 
About eighteen or twenty different estates sent samples, and the quality 
and variety of sorts exhibited show'ed g, great improvement on those dis- 
played at the last show held at Olympia three years ago. 

Hevea. — Practically all the samples were good, and some compared 
very favourably with those from Alalaya and Ceylon. The quality of the 
rubber without exception was satisfactory, but a little more experience 
must be gained, and a little more attention paid to the various stages of 
the preparation, especially the washing and . drying. Many exhibits were 
spoilt by being insutheiently dry, and others b 3 ' being too resinous, many 
showing small particles of dirt and bark. The smoked biscuits from the 
Trinidad Botanic Gardens deserved special mention. 

Castilloa. — Taken all round, the exhibits of these species were excel- 
lent, and the rubber prepared by Mr, H. S. Smith’s new machine was as 
good as any yet produced from this tree. The two best samples shown 
were from Major AA^alker’s estate, Easterfield, and Mr. Smith’s, Caledonia 
estate, Tobago, These sheets showed what can be done with Castilloa 
latex, and we should think that this rubber would rank ver^^ close to Hevea 
if sent to the market as ^vell prepared as these two exhibits. They were 
better than anything we have seen, either from Mexico or anywhere else. 
The Geara samples were good, but nearly all showed too much resin, but 
this might be entirely due to the tree being very young, and to the insulh- 
cient w^ ashing after coagulation and before drying. 

The small samples of L.iNi>OLpHiA, Funtumia, and Ficus shown by 
the Trinidad Department of Agriculture, indicated that all three of these 
species give a very marketable latex ; but we doubt wdiether their cultiva- 
tion where Hevea, Castilloa, or Gear a will grow with such good results as 
shown by the other exhibits, is advisable. 
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Altogether the collection was most satisfactory, and although the 
West Indies are perhaps a few years behind the big plantation centres of 
Geylon and Malaya, they are certainly coming along yery fast, and in a 
few years will be able to compete. As to Castilloa curing, we think that 
Mr. H. S. Smith and his colleagues are teaching the rest of the world how 
to do it, and if they can be sure of a good yield they will bring the culti- 
vation of this species to a very high position in the rubber planting world* 

Naturally, until the production can be increased so that regular sup- 
plies can he relied upon, it is very difficult to obtain fair values, and with 
such small and irregular parcels, both as regards quantity and quality, 
prices from time to time are most erratic and cannot he fairly quoted as 
the intrinsic value of any one of them against either Wild Para or 
Plantation Para cultivated with success in the Middle East. 

Trinidad. 

La Victoria Estate (G. G. Brown) — 33. Good strong well-prepared 
sheet, in good condition but a little rough. Quite a good exhibit. 

Steareibonijm Estate (Carr Bros.) — 89. Small un cured biscuit ; would 
be all right if rolled thinner and dried right through. 90. Ordinary hall 
scrap. 

Ellensville Estate (N. F. Graham) — 44. Small nncured strip, clean 
and strong. Would be a good sample if dried right through. 46. Small, 
clean, well-prepared biscuits ; only one properly dried, the other three 
virgin, nncured ; should be kept until quite dry right through, and 
transparent. These biscuits are rather too opaque and resinous when 
stretched ; probably insufficiently washed. 

Verdant Vale Estate (Trinidad Cacao and Coffee Go.) - 86. Four 
small sheets ; two are good, well-prepared, probably lightly smoked, but 
too thin. Two are too thick and cut virgin; should be a little thinner and 
dried right through. The biscuits have been put on canvas or on the 
ground, and on one side small particles of dust, dirt, and hair are adhering. 
This should he avoided and the rubber kept perfectly "clean. 87. One 
small Hevea biscuit, fair quality, well prepared and in good condition, but 
a little rough in appearance. 

Rio Claro Estate (The Poole Syndicate). — 47a. Fine, well-prepared 
sheets in good condition and strong, but too thick and opaque, evidently not 
thoroughly dried ; would recommend smoking or otherwise drying until 
quite transparent. Otherwise an excellent exhibit. 47b. Imperfectly 
dried biscuits ; otherwise good quality and well-prepared. 

Monte Cpjsto Estate (H. Monceaux). — 32. Castilloa ball scrap, 
From external appearance, good quality, strong and fairly clean ; not an 
up-to-date preparation. Would be better washed, dried and shipped free 
.after picking out all bark and heated pieces. 

Botanic Station (Department of Agriculture). — 18. Small hall scrap; 
fair average quality. 19/20. Sheets and biscuits fairly well prepared, and 
mostly in good condition ; one or two show signs of heat and stickiness, 
and some are imperfectly dried. 
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Nonpareil Estate (E. A, Robinson). — 42. Fine well prepared, smoked 
Hevea biscnits, in excellent condition. Although these biscuits show 
little room for iraproveinent, we would recommend making larger sheets 
and rather thicker, which would not take up so much room and would be 
easier to handle. 

Botanic Gtardens (Department of Agriculture), — 1. Blocked Hevea 
scr.^p, slightly sticky, good quality, but better free after all heated and 
barky pieces have been sorted out. 2. Small scrappy balls; much better 
form than No. 1. 3. Similar to No. 1, but rather better quality* 
4. Similar to No. 2. 5. Pressed cuttings; one a very fine sample of its 

kind, and would sell a little below the fine sheets and biscuits. The other 
rough and scrappy. 6. Similar to No. 5, but not dried. 7. Fine smoked 
Hevea biscuits, good colour and thickness and in excellent condition, with 
the exception of one very thick biscuit, which is not quite dried through- 
About the best Hevea sample on the stand. 8, 9, 10. Fair average 
quality unsmoked Hevea biscuits. 11. Good tough Hevea sheet ; 
apparently excellent quality. 12. Similar to above. 13. Similar tu 
above, but very pale in colour. 14. Similar to above ; not properly dried 
15. Small pale biscuit ; good quality. 16, 17. Small pale sheet of fair 
quality, 24. Yarious iheces of Funtumia rubber all show good strong 
quality. 26. Good small Landolphia ball, clean and in good condition. 
27. Dark discoloured biscuit and very resinous. 28. Fair Oeara ball in 
good condition. 29. Small clear amber lump but rather soft and weak- 
37. Small Ceara biscuits, very resinous, but fairly strong and in fair 
condition. 39. Fair ordinary Ceara scrap, usual quality. 48. Small 
Ficus sheet, dead, soft and very weak, 

Santa Anita Estate.— 1. A good large sample of small amber Hevea 
biscuits, a little rough in appearance and a little resinous when stretched, 
this probably owing to the young age of the trees; otherwise very well 
prepared. 2. A good large sample of small scrappy Hevea biscuits, 
fair rejections from above. 3. Fair Hevea scrap in balls and biscuits, 
rather barky, but very free from heat. With less bark would be a vary 
g<iod lot of its grade. 

St. Marie’s Estate (W. Greig). — 41b. Small Funtumia balls, well 
p? epared and in good condition ; also three good clean, clear amber biscuits 
in good condition. Fine quality of this grade, also two small uneured 
sheets. Would be similar in quality to the biscuits if dried right through. 

Tobago. 

Louis d’or Estate (The West Indian Plantation Syndicate). — 
6. Black Castilloa sheets, good, clean, and well prepared, in good 
condition, but a little soft and weak. 6a. Similar to No. 6, but very 
inclined to stick. 7, 8. Black block, clean, well prepared and fairly 
strong. We recommend sheets rather than block, which has hut few 
friends. 7a. Similar to No. 7, 9. Pressed Castilloa lace or crepe, fair 
.sample of rubber, clean, strong and well prepared, but would sell better 
not pressed, but free as No. 9a. 9a. Light and dark-brown Castilloa lace 
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rubber, good, sbrong, 'well prepared, and in good condition, mostly stuck 
together, but a very fair sample and would sell very well, but i^erliaps not 
such a marketable form as sheet. 10. Pressed Castiiloa scrap. Black scrap 
in block form, shows many patches of heat, and not a saleable grade 
Would be better quite free and free from heat. 10a, Pair ordinary black 
Castiiloa scrap, rather too barky, and slightly heated throughout. Kot' 
washed nearly enough, and heated pieces should have been picked out 
and kept separate. 

Easteufield Estate, Tobago (Major Walker). — 14. Quite the best 
sample of Castiiloa sheets in the Exhibition. Exceedingly well prepared 
and in first-rate condition, dark amber in colour, and strong, The small 
pale sheet attached is good but rather opaque, and not so good as the two- 
larger sheets. 

Caledonia Estate, Tobago (H. S. Smith). — 12. This is also a very 
fine sample of Castiiloa sheet. Splendidly prepared and in excellent- 
condition, but spoilt by particles of canvas and dust adhering to the back. 
Otherwise quite as good as the Easterfield exhibit. 

Greenhill Estate (PL Hamilton), — 15. Small black Castiiloa blocks 
well prepared and in good condition, but we would rather see the rubber 
in sheets, as the Caledonia and Easterfield exhibits. 15a. Similar to 
above, but rather lighter in colour. 

Cocowattie Estate (Hon. H. L. Thornton). — 19. Good, clean, strong 
small and well prepared Castiiloa blocks. 'Very good of its grade, but we 
would much rather see sheets as Easterfield Estates, and they would sell 
much more readily and at better prices. 

Agenza Estate (E. Cochrane). — 3. A very nice lob of smoked Castiiloa 
sheets, some a little mouldy and a few slightly weak, but a very creditable 
exhibit and a preparation that would sell well on the market. 3a. Smoked, 
sheet, hut quite wet and uncured ; not to be recommended at all. If 
properly dried right through would sell well, and we should think turn out a 
first-class rubber. 4. Fair ordinary black Castiiloa scrap, rather cleaner 
than usual, but heated here and there. These heated pieces should be 
picked out, as when left in the heat spreads and spoils good rubber. 

Lure Estate (The Trinidad and. Finance Co., Ltd.) — 20. Very fair 
Castiiloa sheets, good colour, but not sufficiently dried and inclined to stick. 
We should advise smoking or more thoi'ough drying by hot air or natural 
means. Except for the drying this sample is excellent. 

Feanklyn’s Estate (D. Maegillivray). — 17. A very nice lot of smoked 
Castiiloa sheet, but a little inclined to stick and run together at the edges. 

Speyside Estate (H. Tucker). — 1. One of the best samples of 
Castiiloa sheets exhibited; good colour and condition strong, A little 
resinous, perhaps, but an excellent sample. 

Bighmond Estate (M. Short). — 11. Good, clean, brown Castiiloa 
sheets, strong and well prepared, but a little soft, and mostly stuck, and 
almost inseparable. Would be better smoked. 
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British G-uiana. 

CoNSOLiDATEB RuBBEE AND Balata Estates, Ltd. — A large sample 
of fine West India sheet Balata. 

Guiana Balata Go. — F air pile 1 sheet, but a little rougher than the 
other exlnbits. 

Z. Veerasawnny. — 2. A good sample of sheet Balata. 

Guiana Rubber Co. of America. — Brown washed scrap, Sapiiim 
rJenmani, fairly clean, but some very heated and stich^^ ; would be far 
better in crepe form. This could be done by a small hand machine on the 
spot or at a central factory, or even the scrap in the form shown could be 
put through the rollers to its advantage. 

Department of Science and Aurigulturb. — Small dark amber biscuits 
of Sapium Jenmani rather deadish and very weak, but when stretched is 
very resinous and opaque. Transparent before stretching. Would have to 
be thoroughly tested. Similar to Para biscuit, but apparently very 
immature. 

Department of Science and Agriculture. — Fine small Para biscuits 
from first tappings of ;Onderneeming Exploration Station. Good quality 
and well prepared. 

David Young Estates. — A good sample of very dark and black sapium 
scrappy biscuits. Would be better creped, but would sell well in this 
form, 

Bartica Agpjcultural Estate. — Hevea confusa rubber. Very dark 
biscuits, very dull, soft, and resinous, with nohfe or elasticity. 

Dembrara Co., Ltd.— A very fair sample of dark amber Hevea 
biscuits, well prepared and in good condition, but a little mixed and a little 
inclined to he resinous and weakish. Otherwise good quality. 

Noitgedacht Estate (W. FIodgson).-^(X. Good, strong, clean, well 
prepared Para biscuits, in good condition. The best specimen on this 
stand. &. Fair crinkley scrap, but part badly heated and rather too barky. 
All heated pieces and bark should be picked out ; the former spoils sound 
rubber and ruins the ]oarcel for the buyer. 

Dominica. 

From the Imperial Road.— Thick biscuits of Lagos rubber {F'lmkomui) 
fairly well prepared, and in good condition, but only partial]}^ dried. Too 
thick, and if rolled out to about ^ inch thick, and dried right through 
would be a marketable rubber and take a much higher position on the 
market. 

Governor Estate. — One sample similar to above. The other quite 
wet virgin uncured. 

FIatton Garden FjSTate. — Small resinous biscuits of Funtuinia elastica. 
Should be washed much more thoroughly and rolled out thin, then dried 
clear and transparent. 
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Point Mitlatre Estate. — a. Small micured lumps and cakes of 
Funtnmia elastica. Should be washed and rolled out thin, then dried clear 
and transparent. Large and small, very rough, Castilloa biscuits, wet 
and quite iincured. This should be ivashed, then rolled out quite thin, and 
dried right through, c. Rough Hevea biscuits, very resinous, weak, and 
brittle. Probably from very young trees, and not washed nearly enough. 

Londonderry Estate. — Large thick Castilloa cakes. Should be 
w^ashed and rolled out thin, then dried clear and transparent. 

Concord Estate. — Small uncured lumps and cakes. Should be 
washed and rolled out thin, then dried clear and transparent. 

Stowe Estate. — a. Very rough, porous, and wet cakes, heated and 
dirty externally, but the rubber is evidently good, and if handled properly 
could be prepared and impr(»ved very considerably. As it is it would rank 
with the lower mediums. 6. Small dark Castilloa biscuits, all rather 
rough and some sticky externally, but some of very good quality and well 
prepared, but all the rubber is rather soft and weak. Probably 
young trees. 

Botanic Gardens. — a. Soft, pasty, uncured Ficus biscuits, some very 
soft and weak. One or two of the thicker ones are white virgin rubber, 
and much stronger. There is something wrong with the treatment^ 
possibly want of sufficient washing in cold water. The rubber should be 
rolled thinner, and dried right tlirough. b. Small thick Castilloa biscuits, 
mostly quite uiicured. Smith’s machine could probably be used with 
great advantage, c. Rather mixed Hevea biscuits, some are of quite 
good quality, but all are a little weak, d. The second sample of Hevea 
biscuits from the Botanic Gardens are good, clean, dark amber bisciuts, 
well prepared, and in good condition. The rubber is a little weak, but 
otherwise this is a very good sample, and by far the best on the stand. 

Jamaica. 

Windsor Estate (W. J. T). Hill). — Castilloa sheets, tliio, black, 
roughly -prepared sheets, too thin and very resinous. The rubber is good 
but badly prepared. 

FIartford Estate (A. Parks & C. Hearne). — a. Thin Castilloa sheets, 
some rough and rather barky, one or two clear and better prepared, all too 
thin but fairly strong ; the rubber is good and only needs more care in 
preparation, b. Scrap, very badly heated and barky, wants washing and 
picking over. 

Rural Vale Estate (l!. A. Hinshelwood). — Castilloa large roughly 
prepared sheets, very barky and resinous ; but the rubber is good, and 
with more care could be very greatly improved. 

K0NINOSBUR& Estate (Sir John Pringle, K.G.M.G.)~Castilloa fair 
black thin sheets, mostly well prepared and in good condition, strong but 
too resinous and mostly spoilt by chips of wood and bark. We think the 
use of one of Mr. Smith’s machines as used in Tobago could be employed 
with success in curing this rubber. 

Hope Gardens. — Brown Castilloa sheets, rather soft and weali and 
very resinous, rubber good but badly prepared. Smith’s machine would be 
useful on this estate too .— India Coynmittee Circular, Ang. 1 , 1911) , 
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IV.— Report on West Indian Rubber. 


I had the honour of being invited to assist in the judging of the West 
Indian exliibits at the International Rubber and Allied Trades Exhibition 
and would like to add a few remarks re the various samples of rubber 
showui. 

The Jamaica exliibit of the Castilloa variety was almost entirely in the 
form of thin dark coloured sheets, containing small fragments of hark, &g. 
These could easily be improved upon by more careful straining and washing 
of the latex and coagulating the thick washed cream on tightly stretched 
muslin or fine cloth free from loose hairs and protected from dust. From 
the statistics the rate of growth of the trees appears very good and if the 
yield of latex and rubber is satisfactory and the rubber can be put on the 
market at a reasonable cost, there should always be a demand for this 
product. 

The Dominica exliibit of Castilloa showed greater variation, and some 
of the thick biscuits were very strong and of good colour. In one case the 
rubber had a strong medicinal smell, and as far as possible the addition of 
chemicals should be avoided. Some of the Para exhibits from this colony 
were rather tacky and pitted, showing faulty methods of preparation, the 
pitting being due to bacterial development in the latex during coagulation 
with the liberation of bubbles of gas, which are enclosed in the rubber and 
burst on rolling. Every precaution should be made to insure absolute 
oleanhness of aU utensils, &c., used in the manufacture, the same as in a 
dairy. A little formalin in the washing water is advantageous, and Condy’s 
fluid can be sprayed over the floor daily. Formalin as purchased contains 
40 per cent-, and one part of this solution in forty parts of pure water gives 
a 1 per cent, solution sufficiently strong for all practical purposes. 

Some excellent Castilloa was shown in the Trinidad and Tobago section, 
including sheets formed by the new separator method, and several good 
specimens of block. Some of the latter were too thick, manufacturers 
reqtxiring block not more than one inch thick, as this can be placed in their 
machinery without cutting, and impurities can be more easily detected. 

In the British Guiana section some excellent Para biscuits were shown 
-quite equal to any from the East, also good specimens of balata. The Sa^pium 
J enmani rubber could probably be improved in the manufacture as it was a 
little irregular. The whole exhibit in this section was very comprehensive 
and weh illustrated the possibiHties of the Colony. The same may be said 
for the Dominica and Trinidad and Tobago exhibits, the latter being excep- 
tionahy good and complete. The numerous photographs and weU illustrated 
pamphlets give one an excellent idea of the condition of growth of the various 
rubbers shown and the possibilities of extension in the rubber industry. 

India Ooynmiitee Circular^ July 18, 1911). 

J. N. KELWAY BAMBER. 
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NOTES ON THE PREPARATION OP PLANTATION 

RUBBER. 

The following useful notes were issued by Messrs. Lewis and Peat, of 
9 Mincing Lane, London, E.G,. in January, 1911, and are published for 
general information:— 

Lewis and Peat have had so many questions and inquiries regarding 
the preparation of plantation rubber and as to the most apjproved form, that 
they have gathered as much information as possible from various sources 
and put together the following, hoping it may be useiul to planters and help 
to promote the best interests of the industry generally, and they will be 
pleased to value samples for planters or answer questions with regard to 
plantation rubber when desired. 

SHAPE AND FORM. 

A great improvement in the preparation all round has been evident 
during the past year and the prices obtained at the fortnightly auctions, have 
undoubtedly proved that the two most popular forms of preparation are 
smoked sheets and blanket crepe, (sheets should be ribbed, thereby allowing 
a free passage of air on the voyage). 

Highlands and Lowlands may be taken as the best example of smoked 
sheets and Rosehaugh of blanket crepe, but many other marks run these 
two very close. 

The lower grades in cr^pe form, especially the thick and gristly lots, 
have commanded a ready sale and at times the demand for both brown and 
black has been extraordinary, buyers greatly appreciating the improved 
p^reparation. The scrap crepe should be thoroughly freed from bark and any 
IDieces shewing signs of heat kept separate. 

METHODS OF PREPARATION, COAHULATION, &c. 

There seems to be some nncertainty still as to the best method of 
preparing plantation rubber for the market, but the aim of the producer 
of course is to put on the market the purest possible article in the most 
convenient form and prepared at the lowest possible cost to the estate. 
The coagulating agent in more or less general use is acetic acid, and 
thougii other coagulants have been put on the market, acetic seems the 
best. The aim is to produce rubber containing the smallest quantity of 
foreign matter and coagulants of all descriptions should be used with the 
utmost care, and the smallest quantity sufficient to bring about a satis- 
factory coagulation used. Excessive use of acid in coagulation generally 
results in a weak and very often unsightly sample. 

The question as to whether an estate should manufacture crepe or 
sheet rubber greatly depends upon the facilities at hand. 

Sheet rubber is still popular with a great many consumers, and the 
smoked continues to command a premium. 

It has been generally noted that sheet rubber that has been made by 
heavy machinery is very superior to that made by the old hand rollers or 
mangle, the machine-made sheets showing very few traces of mould or 
stains, and from what we can gather from planters, are very much easier 
to deal within the factory than the hand-mangled sheets. 
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In smoking the sheet rubber, care should be taken that the sheets are 
all thoroughly and evenly smoked, and above all, great care should be 
taken that the smoke-house should not be allowed to become too hot, 
which results in the charring or scorching of the rubber. 

The smoking of rubber generally has not come into vogue as much as 
we should like to see, but certain estates are regularly sending forward 
extremely fine lots which are eagerly competed for. 

Creped rubber is now in general demand and used by every manu- 
facturer and is far more easily handled in the plantation factory, and 
arrives in London generally in a better state than sheet. Of late several 
estates have been very successful in making thick crepe in all grades. 
This crepe is approximately three times the thickness of the crepe sent 
forward hitherto. The method employed to obtain this thick crepe is to 
abandon the use of the smooth even-speed rollers for finishing. After 
creping and washing in the ordinary way the crepe should be passed 
through diamond or grooved rollers of even speed for finishing, care being' 
taken to see that the rubber is not pressed too thin. The result is a strong 
tough sample of a hard gristly appearance ; this method has met with the 
approval of consumers generally, and we can safely recommend its 
adoption for all grades, including the scrap and bark G[uahbies. It has 
been argued that rubber prepared in this way takes a cousirlerable time to 
dry, and that the size of drying rooms would have to be increased. There 
is no doubt that thick crepe does take longer to dry than thin, but being 
three times the thickness it takes exactly one-third of the space, so what 
is lost in one way is gained in the other. If thin crepe is first made and 
partly dried, the lengths can be laid three or four deep and rolled out 
again, and made into blanket crepe of say to a quarter of an inch thick. 

With regard to smoked crepe not much progress has been made, the 
difficulty being at present that if No. 1 crepe is smoked it often turns a 
bad colour and the appearance is not improved ; however, we should like 
to urge planters not to desist in their experiments, as we have a great 
belief in the future of smoked rubber generally. 

While we are on the subject of crepe rubber, we must warn managers 
that a good deal of money has been lost through the scrap and bark grades 
not being siiffieiently washed, the presence of small pieces of wood or bark 
making a difference in value of pence joer lb. 

, It has also been noticed that several samples coming forward have 
contained small pieces of cotton; this is apparently caused by pieces of 
cotton waste becoming mixed with the rubber and getting rolled in. 

Another point that w^e should like attention drawn to is that erepe 
rubber is continually coming forward showing stains down the edges caused 
by oil exuding from the bearings of the machines. 

AVe also note that the No. I scrap crepe is very often very streaky. 
This can be avoided by twisting the lengths while passing through the 
creping machine, and an immense improvement in appearance is gained. 

AVe may say, in conclusion, that when dealing with large crops, we 
think that the making of thick gristly crepe is extremely hard to improve 
upon both from the points of view of the producer and consumer. 
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Block rubber is still being very successfully produced by the Lanadron 
Company, but this method of treatment has not been generally adopted by 
other estates. 

GBADma AND SORTING. 

IWe cannot too strongly advise planters to pay great attention to the 
grading and sorting, as if one small piece of inferior or discoloured rubber 
is found in a package, this piece, however small, is bound to be shown in the 
sample drawn upon which the rubber is sold. 

When grading, standard grades should be fixed upon and strictly 
adhered to, and pieces wdiieli vary in colour should he kept separate. 

A¥e should say that t-wo grades are sufficient for sheet, and four, at the 
outside live, for crepe, viz., 1 Pale, 2 Browm, 3 Scrap, 4 Bark and Shavings. 
(It is possible another pile will sometimes be necessary between the Pale 
and the Brown or between the Brown and the Scrap). 

PACKING AND WEIGHING, MARKING, &c. 

The packing and weighing of rubber is of the greatest importance and 
the choice of a suitable j)acking case is somewhat limited. 

Many planter's adhere to the Veneer case, the best known make being 
the “A^enesta.” These eases have many advantages, being extremely 
strong, and the w'ood having a smooth surface there is no danger of loose 
sawdnsti or splinters adhering to the contents and spoiling the rubber. 

The only disadvantage of this case in the past has been that when 
once opened for sampling purposes it is difficult to close them down again 
satisfactorily, but the A^eiiesta Company, realizing this, now makes a special 
rubber case which obviates this defect. Messrs. Priddy & Hale, Ltd., 
London, are also making a special patent A'eneer rubber case which we 
think most suitable for the irurpose. Other makes of eases that seem to 
give satisfaction are the Momiaiid Cochin chests ; these have been well tried 
and the arrival of one in a broken state is most unusual. 

In choosing a case for packing rubber the main iioints to be considered 
are strength, lightness, and above all that the inside siirface of the chest be 
planed absolutely smootli to avoid the adhesion of splinters to the contents. 
A ease may be rough outside but on no account rough inside. 

AVhen weigliing in order to ensure the absolutely correct weight being 
taken, each case should be weighed separately before being filled and due 
allowance made for the handing-iron and nails used in closing down, as it 
has been found that the weight of individual cases, although of exactly the 
same make and appearance varies from 1 lb. to 2 lb., which would mean a 
considerable variance between the shipped weights and the outturn. 

Under no consideration whatsoever should paper, except specially* pre- 
pared, powder or any other packing be employed in packing rubber. 

If it can be avoided the sheets should not be folded when put into the 
cases. The lengths should be cut to fit and the case should be filled quite full. 

The size most commonly used is 19 x 19 x 24 inches, 10 of these 
exactly making 1 Shipping ton of 50 cubic feet ; rubber being shipped by 
the measured ton, this size is most convenient. 
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However, now that larger creping machines are being used it is some- 
what difficult to fit the broad crepe into the above sized chestj and many 
estates are using a “ Venesta” 21 x 21 x 24, which exactly takes two widths 
of the broad crepe. 

The marking of cases should be done with the utmost care, the gross 
and nett weights being clearly stencilled on the cases, and when a mark has 
once been settled upon it is advisable to adhere to it, as buyers, if they find 
a mark that suits them will always look for it again, and are often willing to 
improve their bids to secure stuff they have used before and they know will 
give them satisfaction. When dealing with smoked varieties it is advisable 
to mark the case clearly with the word “ smoked.” 

SALES. 

In selling rubber in London, planters and shippers have the following 
advantages : — The rubber is sold by public auction and all grades are 
competed for by British, Continental and American buyers, the lower 
grades fetchmg their respective values. The samples are drawn by dock 
and wharf officials and fairness thereby assured. The same may be said 
of w'eights, which are scrupulously taken and shippers’ interest protected. 
To minimise loss in weight after giving out small samples to the trade to 
get orders the remainder of the samples drawn for the auctions is returned 
to the cases, and beyond the merchant’^ commission and the per cent, 
brokerage, no intermediate profit is made, and the competition of the 
London auction is recognised as being absolutely straightforward and 
honest. 

The following is an example of a London account sale —say 100 cases 
plantation rubber. 

50 cases No. 1 crepe or sheet at ... ... per lb. 

25 „ 2 „ 

15 ,, 3 ,, ,, ... ... ,, 

10 ,, scrap or inferior. 

Bock or wharf charges, insurance, &c., come to about per cent., per 
aent- draft, and discount 21- per cent., brokerage 1- percent., and merchant’s 
■commission as agreed upon. The J per cent, draft and 2J- per cent, 
■discount are allowed to the buyers. There is no duty, and the actual dock 
■charges and payment are guaranteed without any risk to or 

shi|)x>er. 
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Section X. — Manures. 

THE PURCHASE OP ARTIFICIAL MiVNURBS. 


Manures are often offered for sale in Trinidad at exorbitant prices, 
and an attempt is made to justify them hj statements that they possess a 
manurial value which cannot be determined ; by analysis. For example, it 
is frequently claimed by the sellers of such, naanureathat the nitrogen they 
contain is of “animal origin” or “ derived from organic matter” and on 
that account possesses some saperior manurial value. There has been a 
good deal of misrepresentation in Trinidad as to the value of manures, and 
planters would do well to read the following extracts from Leaflet No. 72 
issued by the Board of Agriculture and Fisheries, London. If Trinidad 
planters would value mixed manures before purchase, they would prevent 
themselves being imposed upon by unscrupulous vendors. It must be 
remembered, however, that the cost of manures vary to a certain extent, 
and that an allowance must be made to cover cost of freight. 

“ There are three substances, and only three, that are valued in firtificial 
ma:iures, namely, nitrogen, phosphates and potash. According, therefore, 
to the greater or less quantity of one or other of these substances present 
the value of the manure will rise or fall. Some manures contain only one 
of these substances-~for instance, nitrate of soda and sulphate of ammonia 
contain only nitrogen: superphosphate, precipitated pliosxDhate, and basic 
slag contain only xAios^diates ; and kainit, suliffiate of potash, and mm-iate 
of potash contain only potash— while other manures hold two substances 
that are valued, as in the case of bones, which furnish both nitrogen and 
phosphates, or saltpetre (very seldom used, however, as a manure), which 
supplies both nitrogen and potash. Only one class of so-called artificial 
inanure, namely, Peruvian or other similar guano, contains an important 
amount of all three substances. 

In trade circulars, price lists, and text books the use of the terms 
ammonia, phosp)horic acid, sulphate of piotash, &e-) is still common, and in 
these cases it is well to be familiar with the method of converting them to 
the legal terms. The common relationships are explained below under the 
headings Nitkouen, Phosphates, and Potash. 

Nitrouen. 

The relationship between nitrogen and ammonia need occasion no 
difficulty or uncertainty, 17 lb. of ammonia always containing 14 lb. of 
nitrogen, or, what is the same thing from the farmer’s point of view, 14 lb. 
of nitrogen are the equivalent of IV lb. of ammonia. If, therefore, a sample 
of, say “ Corn Manure ” was said to contain 4-5 jeer cent, of ammonia, this 
would be the same as saying that it contained 3*7 XDer cent, of nitrogen. 
The figure may be made to look more attractive by being stated as sulphate 
of ammonia, but this also raises no difficulty, for 66 lb. of this substance 
are equivalent to 14 lb. of nitrogen or 17 lb. of ammonia. The figures 
therefore meaiTone and the same thing, whether they are stated as 3*7 per 
cent, of nitrogen, or 4*5 x)er cent of ammonia, or 17*4 per cent, of sulxffiate 



210 


MAKUB^S.-Contim ed. 

of aimnoiiia. Jjiib a manure merchant, who failed to effect inaiiy sales for 
a ferbilizer, of ever bo high-BOuinling a name, on a statemenl) of 1 per cent, 
of nitrogen or 1*2 per cent, of amn'ionia, might be more successful with a 
certain class of buyer if he entered tlie nitrogen as equal to 4*7 per cent., 
of sulphate of ammonia, and yet the three figures all represent the 
same fact. 

Phosphates. 

The relationship between phosphates or phosphate of lime, whetlier 
soluble or insoluble, and phosphoric acid, is quite as simple as that between 
nitrogen and ammonia. 142 lb. of phosphoric acid always form 3101b. of 
phosphate of lime ; so that to convert the former into the latter one iiia-y 
multiply by 2*2, which, though gnung a result slightly above the trut]:, is 
quite accurate enough for all ordinary purposes. 

If therefore the analysis of a manure should be returned as 12 per 
cent, of phosphoric acid, it is equivalent to saying that it contains luJls^ 
26 per cent, of phosphates. Similarly 30 per cent, of pliosphates is equal 
to nearly 14 per cent, of phosphoric acid. 

Potash. 

Potash usually exists in manure in the t\vo forms of sulphate of potasli 
and muriate or cliloride of potash. It takes 94*2 lb. of pure potash to i'orin 
174'2 lb. of sulphate of potash, whereas the same aiaount of potash will 
form only 1 49*2 lb. of the nimnate or chloride. In the former case, therefore,, 
to convert potash into terms of sulphate of potash, we multiply by 
where.'is in the latter case we multiply by 1*58. If therefore an analysis of,, 
say, kaiuit is stated as 12*5 per cent, of potash, this is equivalent to saying 
that it holds over 23 per cent, of sulphate of potash; while muriate of 
potash guaranteed to contain 56*8 per cent, of potash is of about 90 per' 
cent, purity. 

J list as a buyer may sometimes he led into purchasing a manure thrnugli 
its nitrogen being illegally expressed as sulph ite of ammonia, so may tlie 
contents of potash be made to look more attractive by being stated as 
sulphate of potash. 

The rules for approximately converting the various terms into tlieir 
equivalents may be suinmarised thus : — 

To convert nitrogen into terms of ammonia multiply by 1‘2 

,, nitrogen ,, ,, ,, sulphate of aminoiiia ,, ,, 4.'7 

,, ,, phosphoric acid ,, ,, ,, phosphates ,, ,, 2 '2 

,, ,, potash. ,, ,, ,, sulphate of potash.. ,, ,, IvSb 

jj ,, liotash. ,, „ ,, muriate of potash... ,, ,, I’oB 

Nitrogen and phosphates, and, to a less extent, potash, vary in effeetive- 
ness, and therefore in value, according to their source or origin. Nitrogen 
is never so effective as when in the form of nitrate of soda. It is not quite 
so active, and for some purposes not so valuable, when in the form of 
sulphate of ammonia, though under certain circumstances this somewhat 
slower action may be regarded as an advantage. Nitrogen in what is called 
the organic form is in its least active condition, thought here again the 
rapidity and effectiveness of action vary greatly. Nitrogen is in the organic 



211 


MANURES- — Gontiniied. 


form in blood meal, fish meal, bones, shoddy, &c., and yet as a source of 
plant food blood meal is more active than these other substances. It is 
cl limed as an advantage for slow-acting manures that they last longer, 
wliicli is true; but one applies manures to act, not to last. It is eliiefly 
where it is convenient to apply manure at somewhat long intervals, as in 
tile ti'eatment of orchards, that the more inert manures are worthy of 
consideration. 

As regards phosphatie manures, it may he said that ivhile soluble 
pbospliates are all alike active, there is considerable difference in the value 
of insoluble phosphates. The insoluble phosphate of bone meal, for instance, 
is less effective, and for most purposes less valuable, than the iiisoliihle 
phosphate of basic slag, or precipitated phosphate. As a maimre, however, 
raw bones have been longer known to British farmers than other forms of 
phosphate, and apparent^ for this reason their price has kept relatively high. 

The More Important Manures. 

Tlie pwrely Witi'OtjGtiom Mamires. — The most important of the nitro- 
genous manures are nitrate of soda and sulphate of ammonia, others in 
less general use being rape dust, blood meal and shoddy. 

Nitrate of soda is generally offered on the basis of 95 per cent, of 
p)urlty (~ 15 ’6 per cent, nitrogen or 19 per cant, aminania), wdiile commer- 
cial sulphate of ammonia usually contains 97 per cent, of the pure article 
(=:20dj per cent. nilTogen or 25 per cent, aininonia). Sulphate of ammonia 
is thus the more highly concentrated manure. 

The Phosphatie Manures. — Of the purely phosphatie manures, 

superphosphate and basic slag are the most important. 

ISuperphospliate contains from 25 to 33 per cent, of soluble phosphate, ■ 
from 23 to 30 per cent, being a very usual quantity. Basic slag also varies 
in quality, the usual contents being 35 to 40 per cent, of insoluble 
phospliate, though there maybe as little as 22 per cent)., as iniich as 45 
per cciit.'^' Basic slag of inferior quality is often met with, and purchasers 
shouhl sample this manure and have it analysed- 

The Nitrogenfms- Phosphatie Manures. — The most important of this 
class of manures is dissolved bones, though bone meal, fish meal, &e., have 
their value for certain purposes. ■ 

Dissolved bones lose in value through being damp and lumpy ; they 
can, however, be bought as dry and almost as fine as superphosphate. They 
nsually contain 32-34 per cent, of total phosphates (of which more than 
half siionlcl be soluble) and fully 3 per cent, of nitrogen. 


Note. — ^The terais soluble and insoluble as used iu tliis leaflet mean soluble and 
insoluble in pure water. It should be remembered that the water which moistens a 
particle of manure in contact with the root of a plant is not pure and thus the “ water- 
insoluble” phosphates of basic slag, bone meal, and other ‘‘ insoluble ” manures are 
dissolved and enter the plant. 4’or this reason analysts attempt to imitate the action 
of soil- water by using a 2 per cent, solution of citric acid as a solvent so that they may 
obtain a better indication of the value of a raaimre to a plant than is given by 
estimating the ‘'water-soluble” and “water-insoluble” phosphates. 
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Bone meal shoxikl be very fine and free from grease. Any particles 
of an iiicli or upwards in size become available very slowly. It should 
hold about 50 per cent, of phosphates, and 4 per cent, of nitrogen. 

Potash Ma/niires.— Geimme kainit contains abont 12| per cent, potash, 
besides which it holds over 30 per cent, of common salt. Where, therefore? 
a farmer vraiits to use the latter substance he may find it to his advantage 
to employ this manure. 

Sulphate of potash is offered in various degrees of purity, containing 
from 25 to over 50 per cent, of potash. Mmdate or chloride of potash 
often holds over 50 per cent, of potash. 

YaLUATiON OF Artificial Manures. 

Tliere are various methods of valuing artificial manures, of which 
that known as valuation by units is most employed by farmers and dealers. 
The general trend of prices is determined by market infliiences, and is 
largely beyond the fanner’s control, but a reliable method of valuatiou 
enables him quickly and accurately to conclude which of several samples 
of the same class of manure is the cheapest. The following figures are 
given byway of illustration only, inasmuch as prices fluctuate considera,l)ly 
from year to year, and in different parts of the country, owing to a varic'ty 
of causes. 

Sulphate of Ammonia.— A. unit is 22’4 lb., or one per cent, of a ton, and 
since manures are bought and sold by the ton, a unit may be taken as 
synonymous vritli one per cent, of the valuable substance in the manure 
purchased. To find the value of a unit we divide the price of a ton by 
the percentage composition of the manure. Thus, for example, if sulphate 
of ammonia contain.s 20 per cent, nitrogen, and costs say .£12 5s. per ton,'’' 
£12 5.S 

the nitrogen works out at — — — • = 12s. 3d. j^er unit. Or as 20 per cent, of 

nitrogen is equivalent to abont 24J- per cent, of ammonia the cost of a unit 
of ammonia is 10s. Id. We can use one or other of these unit-values to 
enable us to determine which of several samples of sulphate of ammonia 
is tlie cheapest. Suppose that we are offered other two samples, the one 
guaranteed 184^ per cent, and the other 16 per cent, of nitrogen, the price 
per ton of the former, on the same basis, should be 18 s 12s. fid. == 
£11 6s. 65. vrhile that of the latter should be 16 x 12.s. 3d. =£9 Uis. 
Comparing these figures with the price actually demanded we are able at 
once to determine which of the three lots of manure is the cheapest. 

It may be mentioned that it would be rather exceptional to have the 
opportunity of obtaining sulphate of ammonia so poor in nitrogen as 
16-18 per cent., but dirty samples do sometimes occur, and if the quotation 
of a price, to include carriage, can be obtained, one can sometimes secure 
good value in a low class manure, provided the impurities are of a harm- 
less character. 

The value of a unit of nitrogen in nitrate of soda is generally rather 
higher than it is in sulphate of ammonia, wdiieh means that farmers regard 
nitrogen from the former source as rather the more valuable. 

*Tlie prices quoted are, wherever possible, those current in February, 1908., 
Prices of artificial manures, however, are subject to considerable variation. 
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Nitrate of Socla. — When sulphate of ammonia is selling at about 
.f2I2 5s. per ton nitrate of soda will cost about <£11 5s. On a basis of 15-J- 
per cent, of nitrogen, the value of a unit in the latter case vvorks out at 
£11 5s. 

- —14s. Gel., that is 2s. 3d. higher than in the case of sulphate of 

ammonia. If we use this unit to value sulphate of ammonia, we should 
get the value of a ton as 20 x 14s. 6d. =£14 lOs., which is £2 5s. higher 
than this manure can be bought for when nitrate of socla was £11 5s. per 
ton. Now, it lies in the power of many farmers to secure this £2 5s. by 
depending on sulphate of ammonia rather than nitrate of socla where the 
conditions are specially suitable for the use of the former substance.. 
When sulphate of ammonia costs more, per unit of nitrogen, than nitrate 
of soda, as occasionally happens, the latter manure is almost invariably 
to be preferred. 

Oi'ganic Nitrogenous Manures. — As a rule, organic nitrogenous manures, 
are priced on the market at a much higher rate per unit than is the case 
’with the two manures just considered. The results of their use do not justify 
this position, for organic nitrogen will not produce so much increase as. 
nitrogen from nitrate of soda or sulphate of ammonia. If we employ 
14s. 6d. as the value of a unit of nitrogen in its most effective form (its 
value in nitrate of soda, February, 1908), and ai^ply it to the valuation of 
some organic ni'mures, we should get some such results as these: — 

Fish Meal, say 8 per cent. nitrogen x 14s. 6d. =£5 16s., together with 
an allowance of about £1 for phosphates, giving a total value of £6 16s. 
per ton. Some samples of fish meal hold more and some less than 8 per 
cent, of nitrogen, in which case the value would rise or fall, though not, 
quite proportionately, on account of the phosphates. 

Blood Meal, say 12 per cent, nitrogen x 14s. 6d. = £8 14s., together 
with about 5s. on account of a little phosphate. 

Bape Meal, say 5 per cent, nitrogen x 14s. 6d, = £3 123. 6d. per ton. 

The values per ton for these three manures are usually higher than 
their merits Avould appear to warrant. These manures, in fact, are only 
worthy of a farmer’s attention, under ordinary circumstances, when they 
can be bought at a rate per unit of nitrogen that is considerably less than 
that which applies to nitrate of soda or sulphate of ammonia, and therefore 
at a less rate than the figures quoted. 

Ba.sio Slag. — Pliosphatic manures are also valued in the same way.. 
If at any time the insoluble phosphates in basic slag are valued at Is. 2d. 
per unit, a sample containing 40 per cent, would cost 40 x Is. 2d. = £2. Gs. 8d. 
per ton, while a 30 per cent, sample would be no better value at £1 15s. 
As a rule, the lower grades cost more per unit than the higher ciualities, so- 
that the latter are usually the better value. 

8 ii 2 )erp]iosphade,-~-Y shilling the soluble phosphate of superphosphate at 
2s. per unit, a 28 per cent, sample would cost £2 16s. per ton, while a 34 
per cent, sample would be as good value at £3 8s. If Is. 9d. were the rate 
per unit the cost per ton would be £2 9s. and £2 19s. 6d. respectively. 
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Bone Meal . — In bone meal — wbicb sliould only be bought when very 
finely ground, really dust — the nitirogen is usually valued at about the same 
rate as that in sulphate of auunonia, while the phosphate may be put at tlie 
same rate as that which prevails for basic slag. On this basis, a sample 
containing 4 per cent, nitrogen, and 50 per cent, insoluble phosphate, woiiltb 
at the rates assumed above, worh out as follows : — ■ 
s. d, s. d. 

4 X 12 ^=290 
50 X 1 2 = 2 18 4 

Total Jt5 7 4 per ton. 


Dissolved Banes . — In dissolved bones the market lute for nitrogen 
maybe put at that • hieli prevails for nitnate of soda^ while the rate for 
the insoluble phosphate is usually the same as that in bone meal or basix:* 
slag. The soluble phosphate in this manure is exactly the same substance, 
chemically, as that in superph osphate, and yet it is generally xsrlned 
somewhat higher. The only justification for this would appear to lie :in 
the fact that the insoluble phosphate, being partly reverted, should be 
valued somewhat higher than that in raw bone, and raising the rate for 
the soluble pbosphate makes some allowance for this. 

Taking these figures, and assuming a good sample of dissolved bones, 
we come to the following result : — 

s. d. £ s. d. 

3 % nitrogen x 14 6 2 3 6 

2!) % soluble phosjfiiates x 2 7 -= 2 11 8 

14 %y insoL phosphates x 1 2—016 4 


Total ^5 11 6 per ton. 


Although tliis is ol’beii aV)out the market rate for dissolved hones, it 
would appear to be higher than its intrinsic merit warrants. 

Kainit. — Kainit can he bought at rather less than 4s. per unit of 
potash, and in the past spring the price was 3s. 71 d. On an analysis of 
12;| per cent, of potash, therefore, the price of a ton would l)e 
12i X 3s. 7id (say) £2 4s. 6d. 

Budphaie of Potash. — Sulphate of potash, containing 25 per cent, of 
potash (corresponding to a purity of about 46 per cent.), would be at the 
rate of 8s. 9d. be worth 25 x os, 9d. = ^4 los. 9d. ; while higli-class 
manure, containing, say, 50 per cent, of potash (corresponding to a purity 
of about 92 per cent.) would be worth 50 x 3s. 9d. = 7s. 6c1. 

In point of fact it is generally found that in the higher grades of 
sulphate of potash the unit value of potash is somewhat higher than that 
in kainit, ,so that, with kainit at ,£2 4 6d. per ton, the market value of 
sulphate of potash of a purity of 92 X3er cent, is likely to be about 
50,x4e. = .£10. 

Mtiriaie of Poiash. — This potash manure is usually placed on the 
market of a purity of 80-90 per cent., corresponding to 50-57 per cent, of 
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potash. Taking the former quality, and adopting the nnit-valne of 3s. Bel. 
■(the price prevalent in February, 1908), the price of a ton would work out 
at 50 X 3b. 6c1. £8 15s. 


A unit of potash in muriate is usually valued at a rather lower rate 
than that in kainit or sulphate of potash. Muriate of potash, in fact, 
usually offers the cheapest supply of potash, and for most crops it is 
probably as effective as any potash manure. 


Peruvian and sfutiZar Gicano, — The most important example of a 
manure holding nitrogen, }d.iosphates and potash, is Peruvian and similar 
guano. The composition varies within wide limits, but the following may 
be taken as an example : — 


Nitrogen 12% 

Sol. phosphates 5% 
In sol. phosphates 15% 
Pota,sh 2 % 


s. d. ^ s. d. 
14 6=8 14 0 

2 0 = 0 10 0 

1 2 = 0 17 6 

3 74 = 0 7 3 


Total £10 8 9 


If the soluble phosphates be valued at the rate assumed for Dissolved 
Bones the price will work out at dBlO 11s. 8ch 

Such a manure, however, would probably be priced at a higher rate, so 
that guano, like bones, would appear to be still under the influence of past 
traditions. 

It may be pointed out that the purchase of manures at a certain rate 
per unit, subject to analysis by an approved chemist, makes a farmer 
p-^'gely independent of variations in quality. If, for instance, he agrees to 
pay Is. 3d. per unit, including carriage, for phosphates in basic slag, it is a 
matter of comparative indifference to him whether the consignment proves 
to 1)6 of 35 or 40 per cent, quality. In the former case the price per ton 
would be 35 x 1 b. 3d. = iJ2 3s, 9d., 'while in the latter case, it would 
be 40 X Is. 3d. = .£2 10s., and the value w^ouldbe as satisfactory in the one 
case as in the other. He would be wise not to apply the manure to his 
land till he w^as in possession of the analysis, and then he would regulate 
the dressing with some regard to the quality of the material, A high grade 
material is desirable, as there is frequently a considerable saving in cartage 
owing to the fact that a smaller quantity is required. 

When a farmer is about to purchase artificial manures, lie should 
always ascertain from the agricultural newspapers the current prices of 
nitrate of soda, sulphate of ammonia, superphosphate, basic slag, and kainit. 
From these we can calculate the approximate cost per unit of nitrogen, 
phosphates, and potash, and thus jirovide the means of valuing many mixed 
manures of which the composition is given. Manures composed of low- 
grade materials may be worth much less than the calculations based on the 
artificials named would indicate, while they will rarely be worth more. 
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Valuation a Protection against Fraud. 

In one case which ivas brought to the notice of the Board, an artificial 
inanure ofiereci at £3 10s. per ton was guaranteed to contain 1*25 per cent, 
of nitrogen, 5 per cent, soluble phosphate, and 1’5 of insoluble phosphate. 
Valuing these constituents at 14s. 6d., 2s., and Is. 4d. per unit respectivelyj 
the price is practically £1 10s., showing clearly that this manure was 
offered at an excessive p)rice. In another ease the analysis showed a 
general manure sold at £B 10s. to be w^orth less than £1 10s. 

The farmer who values the manures offered to him in the way indicated 
in the foregoing pages is not likely to be deceived by such fertilisers as 
those just referred to. The fact that inferior manures find a ready market 
in many localities shows how necessary it is that farmers should make it a. 
rule to value before purchasing.” 
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Section XII. — Entomological. 

MOSQUITOS AND THE RICE-FIELDS. 

Some time ago when travelling on the train past the Caroni rice-fiekis 
I was asked by a passenger if this large quantity of water did not provide a 
rich harvest of mosquitos, -~my reply was that, judging by what I knew 
of the habits of our fresh crater fishes, it was quite likely there would be 
plenty of fish found hut no mosquito larvae. However to make certain I 
would pay a visit to these very rice-fields and test my theory. 

Soon after this, in company wdth Mr. A. J. Pasea I started from 
Streatham Lodge Estate, where there is a lot of rice planted, and walked 
towards tihe Caroni in a southerly direction cutting through the centre of 
the rice-fields and having to walk mostly on the raised hanks that form the 
boundaries of the “ square ” fields. 

Besides the large number of fishes we saw in these fields there were 
numerous dragon-flies {Lihelltdidae) which, as is well known, prey upon 
mosquitos both in the water and on the wing. In their early stages the 
dragon-flies are voracious aquatic insects : later, when mature and on the 
wing large numbers may be seen feeding on small flies of all kinds, 
especially during the wet season. 

Several species of fish were seen, including amongst others : — 

1. “.Millions ” (Girarclinus guppyi)- 

2. “ Small guabin ” {Rivudus Jiarii), 

3. “Common .sardine” {Tetragonopterus mamilatus). 

4. “ Small sardine ” [OJiirodon '^iiicher). 

5. “ Small sardine ” { Cory-nopojna riisi/d 

6. ‘^Coscorob” (Acara 'pulchra). 

Fishes are extremely abundant around these rice-fields at all times of 
the year, I have taken specimens of as many as sixteen species from one 
pool on the Streatham Lodge Estate. 

One of the most useful mosquito-destroying fi,shes is the “small 
guabiir ” /iarf.f), w'hich can travel considerable distances, so long 

as the ground is moist, and moreover owing to its powders of leaping is able 
to reach isolated pools ; it is most active in the wet season. This fish ranges 
from 2 to 4 inches in lengtli and is of very restless habit leaping from pool 
to pool in search of food. 

These fishes all enter the rice-fields from the springs and streams 
(the Caura and Tunapuna rivers) used for purposes of inigation, also 
during any overflows. . 

It would seem that under such circumstances rice grounds are not a 
source of danger from mosquitos. On the other hand the planting of 
isolated patches, such as I have seen in the southern part of Trinidad, the 
water being collected solely from extensive areas that remain dry for 
several months in the year, is quite a different matter. There is no way 
by which a supply of fishes could gain access to such isolated patches, 
and there is no doubt that under these conditions there would be a source 
of danger from niosqnitos in rice-fields. 

P. -LECHMEBE GUPPY, 

Board of Agriculture. Acting Entomologist. 
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THE CACAO BEETLE. 


Those who have read Mr. P. L. Guppy’s “ Life. History aiivi Control of 
the Cacao Beetle ” (Board of Agriculture, Trinidad, Cirmilar No. 1.) will be 
interested to hear of the number of beetles recently caught by the use of 
trap.s recommended by him. Mr. H. Hutton of El Eecobro Estate, Caroni, 
wntiiig on September 18, says that : — 

‘‘ On August !2'2, while iaspecting a field that was being Hghtl^y pruned 

1 noticed several cacao beetles, and in a couple of hours had caught 19. 
This led me to believe that they must be fairly numerous, and a man was then 
sent off to cut some trap- wood “ Chataigne Maroii ” (Pachira aqitatica) 
which is recommended by Mr. P. L. Guppy in his very valuable work on 
tlie subject as a good bait. Next day as a result lOS beetles were captured, 
•and since then the daily catch has ranged between 60 and 500. To-day 
the total number caught for 26 days is 5,324 which works out at an average 
nf 204 per clay. This is the \\nrk of one man whose duty it is to set traps 
and catch the beetles, so the. cost has been very little.” 

Writing again on September 25, he says : — 

The last six days catch of beetles, with the same man, catching, etc., 
has yielded 2,117, an average of 852 per day. This brings the total to 7,441. 

■* To get the best results at a moderate cost when the beetles are in 
the t’.diilt stage, I find the following mode of procedure best : choose spots 
at intervals and at equal distances throughout the estate, and on these do 
soino cutting away that will let in more light than there is in the rest of 
the field. To do tliis a little pruning of the cacao trees, say even 100, can 
he done, or if there are foreign trees (by this I mean anytliing not 
Imniortels) growing, have them branched and felled. In this way a small 
clearing will be made and some sap from the cacao trees made to flow. 
The pruning will of course cause this, and the felling of the foreign tress 
will ],)reak cacao branches and have the same effect. 

••It will be found that beetles will flock to these spots for weelcs 
after the clearing has been made, and if “ Gbataigue” tra]:)s ari'e put to t 'le 
root or forli of every second or third cacao tree there will be little difficulty 
ill collecting them. The^^ are attracted to the spot by the light, and tlie 
smell of the sap from the cacao trees and when there, concentrate on 
the;* Cliataigne ” wood which they much prefer to any other. 

For the traps I find wood from 5 in. to 9 in. in circumference and 

2 ft. long best for the purpose. The bark should be lightly shaved from 
two sides at first, and after about 3 days shave the other two. Every 
day a light shaving should be done on the sides being used. After a week 
the trails have become too dry for use, and should be destroyed, fresh 
wood being substituted. Under the “'Ghataigne” trees from which the traps 
have been cut there will bean abundance of small branches, leaves, &c., 
wiiicli will attract a large number of beetles, and careful search should be 
made for them. A clear space should be made and all the ends dumped 
on it, so that when they are scattered shghtly by the catcher it will be 
easy to see what beetles there are. 
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“ Gashes made in the trunk of the “ Ghataigne” tree itself will also help 
to swell the bag. One iiitelligent man should be told off to do nothing else 
than set traps and catch beetles all day. In the early inoniing few will l)e 
caught, but from 9 to 4 o’clock they will be active. As a rule the more smi 
the bigger the catch. On a wet day few are to be seen.” 

Of five districts visited by Mr. Hutton recently tlieire was only one 
where there were no signs of cacao beetles. “This year ” he adds, “ and at 
the present time, they are more numerous than I have ever known them in 
the adult stage.” With reference to the above Mr. H. Warner of Waterloo 
Cacao Estate,/ Carapichaima, writes on September, 2B, It is also my 
experience here and the curious thing is that this is not the real cacao 
beetle season, so far as my exx:)erience goes; it is evident that here at least 
the dry weather during the past three weeks (almost amounting to an 
Indian Summer) has very much favoured their x3ropagation.” 

“ I have, during the past three weeks caught and destroyed over ehol'O 
cacao beetles and grubs on this x)rox)erty, but in our ease the nuniljer of 
grubs tEiksn out of the trees has largely exceeded the iiumher of beetles 
caught with traps of “Chataigne Maron ” although we have been setting 
traps regularly for the x^ast three weeks.” 

The cacao x^laiiter hasi at his disx30sal a means of eontrolling the cacao 
beetle, and now is the time to take action. Coneorkxl aeffion amongst all 
the planters in a district where the beetle is xnevalent would go far toivanls 
exterminating the pest. 
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Section XIII.— Live Stock and Poultry. 

EXAMINATION OP THE MILKING- CAPACITIES OP 
GOVERNMENT FARM COWS. 

By Herbert S, Shrewsbury, F.I.C. 

Acting Government Analyst. 


In March an investigation was commenced of the quantity and quality 
of yielded by the cows on the Government Farm. The yield given by 
each animal was measured and a fair sample of its milk sent to tlie 
Laboratory in order that its quality might be valued by analysis. 

The results obtained up to date are tabulated below according to breech 


Half Bred Zebu. 


Humber of Cow, 

Yield in 
Quarts. 

Total Solids. 
% 

Solids not fat. 

o/ 

/o 

Fat. 

% 

1 

4 

14*33 

8*13 

6*20 

2 

10 

14*14 

8*94 

5*20 

rJ 

4 

14*12 

8*62 

5*50 

4 

6 

13*65 

8*65 

5*00 

5 

7 

13*33 

9*53 

3*80 

6 

5 

13*24 

8*89 

4*35 

7 

5 

13*22 

9*62 

3*60 

8 

9 

13*18 

8*78 

4*40 

9 

6 

13*10 

9*60 

3*50 

10 ... 

8 

12*83 

8*93 

3*90 

11 

4 

12*71 

9*11 

3*60 

12 

5 

12*70 

8*90 

3*80 

13 

10 

12‘70 

8*90 

3*80 

14 

4 

12*70 

8*70 

4*00 

15 

6 

12*60 

9*30 

3*30 

16 ... ' ... 

4 

1*2*60 

9*00 

3*60 

17 

4 

12*58 

8*68 

3*90 

18 

4 

12*46 

8*56 

3*90 

19 

5 

12*45 

8*45 

4*00 

20 ... 

5 

12*34 

8-74 

3*60 

21 

7 

12*28 

9*88 

2*40 

22 . ... 

9 

12*12 

9*02 

3*10 

23 

5 

12*06 

9*01 

3*05 

,24 

6 

12*00 

9*00 

3*00 

25 

4 

12*00 

9-00 

8*00 

26 

7 

11*87 

8*87 

3-00 

27 

4 

11*85 

8*55 

3*30 

28 

5 

11*84 

8*14 

3*70 

29 

4 

U*82 

8*97 

2*85 

30 

7 

11-79 

9*69 

2*10 

31: ... 

5 

11*77 

9*27 

2-50 

,,'32 

4 

11*65 

9*15 

2*50 

33 

5 

11*40 

8*90 

2*50 

^34.' ■ ...■ 

4 

11*38 

8*68 

2*70 

35 ... 

7 

11*19 

8*24 

2*95 

m: .. ... .■ 

6 

11*17 

9*17 

2*00 

■37 

6 

11*16 

8*86 

2*30 

38 

5 

11*06 

9*26 

1*80 

39 

6 

10-31 

8*51 

1*80 

40 

4 

10*20 

8*65 

1*55 

Average 

5-6 

12*29 

8*92 

3-37 
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These cows may be classed as follows according to the quality of their 
milk : 

Fats of 3*5 or more (“ very good”) 50% 

,, B'O. and upwards hilt less than 3*5 (“good”) 17’5% 

,, „ 3*0 (“poor”) 25'0% 

,, less than 2*0 ' (“very poor”} 7’5% 

With regard to quantity of milk, 40 per cent, of the cows yield more 
than 5 quarts and may be classed as “ very good.” 

The 40 per cent of cows giving “ very good ” quantities of milk may be 
again classed as below with regard to the quality of milk given: 

“Very Good” ... ... ... 17*5 

“Good” ... ... ... ... 10*0 

“Poor” .. ... ... ... 10*0 

“'Very Poor” ... ... ... ... 2-5 

40*0 

The milk from 21 is of abnormal character. 2, 4, 5, 8, 9, 10 and 13, are 
excellent cows, giving large yields of first class quality milk, whilst 15, 22, 
24, and 26 are very good cows yielding large quantities of milk of fair 
quality. 

Half Bred Red Poll. 


Number of Cow. 

Yield in 
Quarts. 

Total Solids. 

o/ 

/O 

Solids not fat. 

0/ 

/o 

Fat. 

0/ 

/o 

1 

4 

14*25 

8*75 

5*50 

2 

9 

13*54 

8*94 

4*60 

3 

6 

13*52 

8*72 

4*80 

4 

4 

13*51 

8*41 

5*10 

5 

4 

13*42 

8*82 

4*60 

6 

6 

13*26 

10*46 

2*80 

7 

5 

12*82 

8*82 

4*00 

8 

6 

12-70 

8*70 

4*00 

9 

5 

12*70 

8*90 

3*80 

10 

5 

12*70 

8*7() 

4*00 

11 

4 

12*49 

9*19 

3*30 

12 

4 

1P39 

8*69 1 

2*70 

13 

5 

11*03 

8*73 

2*30 

Average ... 

5T 

12*87 

8-91 

3*96 


Considering this table in the same way, the half bred Red Polls give 
the following results — 

Quality of the Milk, 

“Very good” ... ... ... 69 per cent. 

“Good” ... ... ... 8 „ 

“Poor” ... "... ... 23 

“ Very poor ” ... ... ... Nil. 
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Quantity or Milk. 

Very good 31 per cent., consisting of 23 per cent, also very good in 
quality and 8 per cent, poor in quality. 

2, 3 and 8 are thus excellent cows, both in yield of inilk and the 
cpiality of milk given. 

The remaining cows, with the exception of 6 which gives abnormal 
milk, and of 12 and 13, give milks of good quality, but are rather deficient 
in the quantity they yield. 

Half Bred Guernseys. 

Number of Cow, 

Yield in 
Quarts. 

Total Solids. 

o/ 

/o 

Solids not fat. 

0/ 

/o 

Pat. 

% 

1 

5 

13*30 

8-90 

4*40 

2 

6 

.12*58 

8*58 

4-00 

3 

8 

11*94 

9*19 

2*75 

4 

5 

11*82 

8*97 

2*86 

5 

8 

11-62 

8*62 

3*00 

6 

7 

11*40 

9*00 

2*40 

7 

7 

11*29 

9*09 

2*20 

8 

8 

10*61 

8-56 

2*05 

A.verage 

6-8 

11-95 

B‘99 

2*96 

Guernsey. 


Yield in 

Total Solids. 

Solids not fat- 

Pat. 

■ 

Quarts. 

% 

% 

o/ 

/o 


5 

13*18 

8*98 

4*20 

Proceeding as before, we have 

— 




Quality of Milk ; 



Per cent, of cows, ‘‘ Very g 

ood”... 

... . 

.. 25 


“ Good ” 


» • « i 

.. 121 


Poor ” 



.. 621 

■ 11 

“ Very poor ” ... 

... 

.. Nil. 


Quantity of Milk: 



Per cent, coavs very good 

75, composed of : 


Per cent. 

cows giving 

‘ very good ” quality 

.. 121 

11 

1- ■ 

* good ” 

31 “ 

.. 12^ 

11 ■ ' 

11 

*' poor ” 

11 ' 

.. 50 

■ ' i'i 

11 

‘ very poor ” 

11 

.. Nil ■ 

2 is excellent 

in quantity and quality of milk. 1 gives excellent 


quality of milk, but the yield is somewhat below the average. 

8, 5, 6, 7; 8 give good yields of poor quality milk. 

4 is poor both in quality" and quantity. 

It is of interest to compare the pure bred Gruernsey with the two half 
bred Oueniseys heading the table. ' Whilst giving no greater yield than 1, the 
Ouernsey’s milk is somewhat poorer in quality, whilst 2 though giving 
somewhat poorer quality milk than the Guernsey, supplies a better yield. 
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It should be pointed out however, that the Guernsey is a young cow^ 
and may be expected to yield larger g[uantities of better quality milk later 
on. 

Half Bred Short Horn. 


Number of Cow. 

Yield in 
Quarts. 

Total Solids. 
% 

Solids not fat. 

o/ 

/o 

Fat. 

% 

1 

7 

12-48 

9-08 

3-40 

2 

6 

12-35 

8-85 

3-50 

Average ... 

6*5 

12-41 

8-96 

3-45 . 


Both these cows are very good in the quality and quantity of milk 
they yield. 

Holstein Breed. 


Number of Cow. 

Yield in 
Quarts. 

Total Solids. 
% 

Solids not fat. 
% 

Pat. 

% 

1 

4 

12-08 

818 

3-90 

1 

4 

11-85 

8*35 

8-50 

Average ... 

4 

1T96 

8-26 ■ 

3-70 


This cow yields good quality milk, though the solids not fat are 
distinctly low. Though the quantity of milk given is poor since the cow 
is only 4 years old however, she may be expected to improve in this respect. 
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It is obvious that this comparison must not he pressed too far, as the 
number of Half bred Bed Polls and Half bred Guernseys examined was so 
inuch smaller than the number of Half bred Zebus. As far as the compari- 
son goes, however, the Half bred Zebu seems to be the best bi’eed, as 
regards quality and quantity of milk yielded, the 27^ per cent, of cows 
^giving “good” and “very good” milk both in quality and quantity 
'Comparing favourably with the figures 23 and 25 for Half bred Bed Polls 
and Half bred Guernseys respectively. 

Amongst the Half bred Zebus we have cows giving the best quality of 
milk and also the largest yields of “very good” quality milk. Unfortu- 
nately they also supply the cows giving the poorest yields and poorest 
quality of milk. There appears a possibility however of producing very 
iine milking animals by selection from this breed. 


THE PBDIGBBE CP “MARAT.” 

A EiJMOUR has been current in the Colony that the thoroughbred 
tstallion (hitherto known as “ Murat”) at the Government Farm was not 
the animal he v/as supposed to be. It was therefore considered advisable 
to obtain the full particulars of his history and pedigree from the Crown 
Agents by whom he was purchased. 

The basis for the rumour is indicated in the following communication 
■dated October 27, 1911, from Mr. John Hill : — 

“ I have found out that the trouble has probably arisen from the fact that 
there are two horses, one called “Murat” and the other “Marat.” The 
'Spelling has been the error. In Dr. Haslewood’s letters and those of his 
Stud Groom the spelling was with a “ u.” The pedigree is correct, but the 
name as in Messrs. AV Gath erley’s certificate should read “Marat” spelled 
with an “a.” The horse called Murat, spelled with a “u” is now a 
gelding, Yol. XXI in Stud Book, page 522, He was by “Manbezin” out 
of “Militia” by “Petronel” and was exported to Germany. In the 
■tabulated pedigree I rather think the name is spelt with a “ u,” as I gave 
the name as “Murat” by “Orine” out of “Tragedy,” and without 
further inspection the tabulated pedigree was worked out from the sire and 
dam. I hope I have now explained it all and that the information will 
satisfactorily clear up the matter. There can be no possible doubt as to 
the identity of the horse as the other one is a gelding and exported.” 

The following is a certified copy of the entry in the English Stud 
BooTc, Vol. XXI, p. 827 : — 

“ The browm horse Marat was foaled in 1904, got by Orme, his dam 
Tragedy by Ben Battle and was sold in 1908 to the Trinidad 
Government.” 

Mr. Albert B. Haslewood, Surgeon, of Brixton Derbyshire certifies 
that Marat was bred by Sir Tatton Sykes, Bart., and sold with his year- 
lings at Doncaster. Later Marat was purchased by Mr. E, J. Pearcy of 
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LIVE STOCK AND POULTRY. 


Brayton, Cumberland aiid was trained but never ran. Mr. Haslewood 
bought Marat from Mr. Pearcy and sold him to Mr. .John Hill of Marsh 
Brook Hquse, Church Stretton, for exportation to the Government Farm 
Trinidad j by order of the Crown Agents. 


The Crown Agents forwarded Marat’s pedigree wliicli is published 
for general information : 
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AG- RICULTUBAL EDUCATION . 
Section XIV.— Agricultural Education. 

HOME BEADING COURSE EXAMINATIONS. 


The Preliminary Examination in coimection with the Home Beading 
Course conduotecl by the Department of Agriculture was held at the 
Victoria Institute, Port-of- Spain, on March 18, 1911. Fourteen candidates, 
entered, but only twelve sat for the examination; of these, the following, 
(arranged in order of merit) passed: — 

1. George K. Nunez. 

2. Shadrach II. Qnarless. 

3. Adolphe Baphael. 

4. George P. Borde. 

5. Henry H. Graham. 

6. James Reid. 

7. James A. Cuniberbatch. 

8. Henry rlndre. 

9. Christopher E. Pilgrim. 

10. Franklin Le Blanc. 

The questions set w^ere : — 

1. What are the physical properties of soils containing a large proportion 
of sand, clay, and humus respectively ? 

2. What are the advantages of a good system of drainage ? 

3. What is the object of mulching soils? Why is it that continuous 
hoeing may prove beneficial in cases in which mulches cannot be employed? 

4. What is the composition of the more imjoortant nitrogenous manures, 
and for what purposes and in what circumstances are they used ? 

5. What do you understand by the term “vegetative methods of 
propagation”? Give examples of the commonest methods employed. 

6. Plow may the fact that p lauts give off* water vapour be proved ? 
What role does the water absorbed by a plant play ? How does it pass into 
and through the plant ? 

7. Describe the polhiiatioH and fertilization of plants, state the different 
ways in which p)ollination takes place. 

8. Wliat are the advantages and disadvantages of pen manure, how 
should it be prepared and stored? 

The Examiner (Mr. A. E. Collens) reported that the majority of the 
candidates did very well ; the first two sent in very good papers. The 
question on the role of water in connection with plant life, although 
extremely important, was on the whole poorly answered. He advises 
candidates in future to pay more attention to grammar and sioelling, and 
give their answ^ers in a concise and (where possible) tabular form, avoiding, 
repetition. 
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An examination was held at the Victoria Institute, Port-of- Spain, 
on Saturday, September 9, 1911. 

Only one candidate, Harold A. G-ordon, presented himself for the 
Intermediate Examination, and he passed with credit. 

The questions were as follows : — ^ 

(Only five questions to he attempted.) 

1. Describe the life history of a scale insect and the chief methods 
of dealing with these pests. 

% Describe a method of grafting cacao. What are the adyaiitages 
of grafting ? 

3. Describe, and give methods of treating, the chief pests of the 

sugar-cane in Trinidad. 

4. Is the carpenter bird useful or harmful to cacao? Grive reasons 

for your answer. 

5. Describe exactly how you would lay out an estate in cacao and 

rubber, assuming the land to he in high woods to begin with. 

6. Describe methods of tapping Hevea and Castilloa. Why are 

the same methods not used for both ? 

7. Describe the chief fungoid pests of cacao in Trinidad and how to 

deal with them. 

8. Describe the cultivation and preparation of cotton. What are 

the uses of cotton seed ? 

Eight candidates sat for the Preliminary Examination, of ■whom the 
iollowing (in order of merit) passed: — 

1. PitzFrederick A. Farrell. 

2. MaJcohn B. Williams. 

3. Alexander Symister. 

4. Irvine E. Beece. 

5. Rufus Bynoe. 

6. John G. Valverde. 

7. Cyril David. 

‘The questions set were : — 

[Ojily six q;uestions are to he attempted.) 

[Cr&dlt will he given for slietches and diagrams^) 

1. AAHiat is the composition of the atmosphere ? What changes do 

plants -cause in the atmosphere, ( 1 ) in the light, (2) in the dark ? 

2. Explain why many plants do not thrive hi undrained soil and 

describe methods of ;dramage suited to (1) flat laud and (2) 
hill sides. 

B. What are the chief constituents of farm yard (or pen) manure ; 

and why is it better to have covered pens ? 

4. Describe the structure of any ordinary flower and the uses of the 
various parts. 

.5. Describe, with examples, .any methods by which fruits and seeds 
are dispersed. 
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6. ’W-liat kinds of soils are benefited by tlie application of lime f 

What action does the lime cause ? 

7. Describe any method with which you are familiar of propagating 

plants other than by sowing seeds. 

8. Describe the structoe of the foreleg of a horse and compare it 

with, the arm of a man. 

Candidates are again advised to pay more attention to grammar and 
spelling, and to draw more sketches; a sketch, even a rough one, will make 
a description much clearer. Question 4 was on the whole well done, and 
^^uestions o and 7 fairly well done. So many of the answers seemed to be 
statements learnt by heart, that it was satisfactory to find in the answers to 
these questions evidence of personal observation. The answers to question 
2 were on the whole very poor. 


An examination was held at the Court House, Scarborough, Tobago, on 
September 16, 1911. Six candidates sat for the Preliminary Examination,, 
of whom the following (in order of merit) passed : — 

1. Anthony Wood. 

2. EricjBlakely. 

3. John Paul. 

4. Eton Gibbes. » 

The questions given w'ere the same as those set at the examination 
held at Port-of-Spain on September 9, 1911. The answers were on the 
whole very disappointing. Only one candidate drew diagrams ; and most 
of the pax:)ers showed a lack of personal observation, especially ip question 
3, where most of the candidates in describing the constituents of pen 
manure mentioned the litter, but omitted to mention the essential part of 
the manure — the droppings of animals. 

An examination was held on September 23, 1911. Eleven candidates 
sat for the examination at the Victoria Institute, Port-of-Spain, and four 
candidates took the Preliminary examination at Erin on the same day. Out 
of eight candidates who sat for the Preliminary examination the following 
(in order of merit) passed : — 

1. Sanford Garcia. 

2. William Winchester. 

3. Remy Goodridge, 

4. E. Amoroso. 

The questions set were : — 

{Only six questions to he aftemjoted,) 

{Oredit will he gw en for sketches and diagrams,) 

1. What is the proportion of carbon dioxide in the atmosphere? 

Wlaence is it derived ? and why does it not increase ? 

2. Describe the characters of a sandy soil and a clay soil. How can 

the latter be improved ? 

3. Describe the different manures prepared from bones, giving the 

average composition of each. 
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4. Describe tlie structure of any common seed and tlie elianges. 

wliicb take place dmang germination. 

5. Describe the effects of {a) forking and rolling, with special 

reference to the water content of the soil. 

6. What is the object of green manuring? How is it carried out 

and why is it advisable to use a leguminous crop ? 

7. Describe the structure of any one fruit and explain what relation 

each part bears to the flower from which it was formed. 

8. Describe the alimentary canal of a co\v and compare it -s^ith that 

of a horse. 

Question 2 was on the whole well done. The question on forking and 
rolling and the question on green manuring were attempted by all the 
candidates ; in the former no candidate attained more than half marks, and 
with two exceptions the answers to the latter were poor. Question 4 w^as 
attempted by most of the candidates j the answers in many cases showed a. 
lack of observation, which perhaps accounts for the fact that so few made 
any attempt to draw diagrams of germinating seeds. 


Seven candidates sat for the Intermediate exaininatioii of whom the 
following (in order of merit) passed : — 

1. Doddridge Davis. 

2. Ivan Constantine. 

3. Fitz Frederick Farrell. 

The questions set were : — 

(Only five gutwifoT-za fo 

(Gredit will he given for sTxetches and dmgrums.) 

1. Write a short account of the life-history of any one insect pest 

with which you are acquainted. Illustrate your answers with 
sketches. 

2. Describe fully how you would prepare and apply any 

insecticide. 

3. Describe the chief fungoid pests of cacao or sugar in Trinidad, and 

how to deal with them. 

4. Give a full account of how you would prepare and plant a field of 

0716 of the following crops — (a) cacao, (6) sugar, (c) coconuts, 

• (d) bananas, (e) rice, (/) rubber, (g) limes or [li) cotton. 

5. Describe fully the manufacture of 07ie of the following — (a) rum, 

giving a sketch of the still employed, (&) sugar by the vacuum- 
pan process, or (c) sugar by the muscovado process. 

6. Describe the difierent vegetative method of propagation, ineiition- 

ing a plant which is propagated by each method described. 
What advantages have these methods over propagation by seeds ? 

7. Discuss the relative merits of cover crops and clean weeding. 

Wliat plants would you choose as cover crops ? 

8. Describe fully one of the following — (a) preparation of cotton and 

cotton-seed oil, or (b) the preparation of coin-a and coeonut-oil. 
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9. Describe fully how any one kind of rubber tree is tapped; also 
how the latex is coagulated and the rubber prepared for the 
market. 

10. Describe exactly how you would plant up a provision ground, 
supposing the land to be in bush (secondary growth) to begin 
with. 

The three candidates who passed obtained good marks, especially in 
questions 2 and 3 ; questions 1 and 4 were well done by two candidates 
and the same may be said of question 9, The failure of the other candi- 
dates was due partly, no doubt, to lack of knowledge, but chiefly to their 
not writing down all they knew. Dor example, in question 3 some candi- 
dates gave a list of the chief diseases of cacao, though they were asked to 
descrihe- them ; this is all the more disappointing as many of those who 
made no attempt to describe Black pod, Canker, etc,, were able to give an 
intelligible account of them in the oral examination. In questions 2, 4 and 
6, which were attempted by the candidates who failed, the same defects 
were evident. 
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MISCELLANEOUS. 

Section XV.— Miscellaneous. 

TOBA&O CARPENTER BIRD- 


The Tobago Carpenter bird (See, Hhe Ccivf enter Bird mul Cacao^ 
Department of Agriculture, Circular No. 2) has been identified Cemdurus 
terricolor. Six Carpenter birds from' Tobago, sent by Mr. W. E. Broadway 
to the United States NationaJ Museum, AVashington, D.O., were examined 
by Dr. C. AV. Eiehmond, Acting Curator of Birds, who furnished the 
following information ; — 

“ The birds represent the species Centurus terricolor^ originally 
described from the Orinoco region. This species has been long 
known to occur on Tobago Island, but has not yet been 
recorded from Trinidad. Cent%nis represents a genus not given 
in Leotaud’s list. The species are rather numerous, and occur 
chiefly on the mainland of tropical and temperate America, 
though several occur in the Greater JAntilles, and the Bahamas. 
One of the latter sicecies, Centimis nyea7ius, is said to peck holes 
in the oranges, and one of our own native species pecks holes 
in apples and (in Florida) also oranges. However, insects con- 
stitute the bulk of the food of these birds, as an examination of 
the stomach contents will show.” 

Dr. Richmond suggests that the Bureau of Biological Smwey, U. S. 
Department of Agriculture, may be able at some future date to furnish 
additional details relating to the food habits of this genus. 

The specimens sent by Mr. Broadway have been kept for the AVash- 
ington Museum. 


MINUTES OF THE BOAE.D OF AG-BIGULTUEB. 


At a Meeting* of the Board of Agriculture held in the Council Chamber on 
Friday, April 21, 1911, at 2.15 p.m. 

Present : 

His Excellency the Governor (President) in the Chair, the Director 
of Agriculture, the Hons. S. Henderson, AV. G. Kay, C. da Anrteuil, Lieut.- 
Colonel J. H. Collens, V.D., Eev. Dr. J. Morton, Messrs. J. d’Ahadie, L. 
de A^erteuil, AVm. Greig, H. E. Murray, J. AV. Arbuelde, J. B. Borer 
(Mycologist), F. AV. Urich (Entomologist), P. L. Guppy (Assistant 
Entomologist), and A. Devenish (Secretary) ; also Messrs. AV. E. Broadway, 

J. de Vertenil, A. E. Collens, and J. Mclnroy of the Department of 
Agriculture. 

The Minutes of the meeting of March 17 last, having been printed and Minutes, 
circulated, were taken as read, and confirmed. 
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MISCELLANEOUS. — Confmued. 


The Hon. G. T. Fenwick telephoned asking to be excused from 
attending on account of pressure of work. 

Mr. J. H. Wade sent to say that he intended attending, but was called 
aw’ay at the last moment. 

The following Financial Statement was submitted : 

Receipts : 


Balance on March 10, 1911 ... 


10,452 44 


Agricultural Tax for March 


2,007 66 

$ 12,460 10, 

Payments : 




Payments to April 20, 1911 

• 


2,431 16 

Balance in hand ... 



1 10,028 94 

Special Votes ; 

• 

JEx2)ended to 

Balance in 



Mar. SI. 

hand. 

Sugar Cane Experiments {Froghopper) ($3,022) . 

928 31 

$ 2,093 G9'" 

Rubber Tapping Experiments 

( 3,000) 

1,502 58 

1,497 42 

Coconut Palm Destruction 

( 1,000) 

849 10 

150 90'^ 

Exhibits at Local Shows 

( 200) 

142 83 

57 17 

PrizeB for improved Cocoa Cultivation 

( 900) 

48 88 

911 12 

Estates Experiments 

1 3,720) 

861 81 

2,858 19 

Permanent Nitrate Committee Expta 

( 483) 

161 49 

321 51 

Handbook ... 

( 456) 

Nil. 

456 00 

Blocks and Prints for Illustrations 

( 200) 

Nil. 

200 00 

Total 


.. $4,495 00 

i»8.54li OOt 


On the motion of the Director of Agriculture seconded by the Hou’ble 
S. Henderson, the following recommendations of the Advisory Committee 
dated April 10, 1911, w^ere adopted : — 

1. G.S.M.P. 371/11. Sale of horses to Government Farm. The 

sub-committee recommended the purchase of both the Stallion 
and Mare, at ^360 and |i200 respectively. 

Recommended. 

2. Mr. Brunton’s application for increase of salary and subsistence 

allowance. 

Not recommended. 

3. Signing of cheques. 

Recommended that the Hon’ble C. de Verteuil be appointed 
vies the Hon’ble R. S. A. Warner on leave of absence. 
The following papers were submitted : — 

1. C.S.M.P. 626/10. In connection with Mr. Guppy’s appointment 
as Assistant Entomologist for 6 months from January 1 to 
June 30, 1911. 

Referred to the advisory Committee. 

' C.S.M.P. 1139/11. Report of the Tobago Farm Committee was 

circulated and the Warden’s letter read. 

* Due to amounts refunded by Entomologist and Mycologist at end of financial 
year, on monies advanced them during 1910-1911, for carrying out experiments in 
ont-districta. 

+ Included in Balance on hand of $10,028 94 on April 20, 1911, 
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On tlie motion of Lieut. -Colonel Collens, seconded Ly Mr. d’Abadie, the 
report of the Farm Committee was adopted, the facts contained in the 
AVarden’s letter having been considered by that Committee. 

Mr. Henderson ashed His Excellency’s permission to allow Mr. Sporting 
Mclnroy to refute the statement made against him in the Sporiintf onimMcitiroy 
CliTomcle for the information of the Public. His ExceHeney said that the 
matter had already been brought to his notice and that he had no ohjecticn. 

Mr. Mclnroy emphatically refuted the statements made and said that 
he world be only too glad if any persons who wished would visit the fann 
and see the sanitary way in which the milking, &c., was carried out. 

3. C.S.M.P, 1844/11. Eules in connection -with the Prizes for improved Aiteratiion 

Cacao cultivation. Alteration of Enles by sub -committee, viz. : — prize^lor^^ 

1. That the date for entries should be extended from cuSvaSoar^ 

March 31 to April 30. 

2. That the word “cultivating ” should he substituted for 

“ owning ” (the 3rd -word in Eule 2.) 

On the motion of the Director of Agriculture seconded by the Bev. Dr, 

Morton the sub-committee’s recommendation w’as adopted. Messrs. 

Plummer’s and Brunton’s progress reports stating the nnmher of com- 
petitors to date were read, 

4. Mycologist’s report. Mycologisti'a 

The Mycologist said : — “ During the past month I have made pickings 

from the sprayed Cacao plots at both Guanapo and Sangre Grande, and. in 
each case there has been a decided advantage shown in the results from 
the sprayed Cacao. Over 1,000 more pods were picked from the sprayed 
trees at Sangre Grande than from the unsprayed trees. In the pickings 
which are made at this time there is very little black cacao, tliis is no 
doubt due to the dry weather 'which makes it impossible for the fungus to 
get a foothold. I have recently received a Bulletin from Ceylon written 
by Petch the Mycologist there in which is given a report on cacao canker. 

You may remember the first work on cacao canker was done in Ceylon, 
and the disease attributed to a species of Nectria. This original Ceylon 
work has heen the basis of all work on cacao canker in different countries 
until early last year when I called attention to the fact that canker in 
cacao trees could not he produced by inoculation with pure cultures of any 
species of Nectria which I had found here on diseased cacao pods and 
bark. Tins led to a tboroiigb investigation of the disease and as you 
know I have proved beyond a doubt that the common canker and black 
pod’ disease are really one and the same thing, and caused by a species of 
Phytophthora and not a N ectria. 

I am glad to report that Petch has repeated many of the inoculatiori 
experiments which I made and described in my paper on Canker, and has 
come to the same conclusions which I reached last year, viz, That the 
Cacao canker in Ceylon is due to Phytophthora and not Nectria as had 
long been supposed. Peteli has also found that this same fungus is able to 
attack Hevea Eubber and in places where this riee is planted intermixed 
with Cacao it becomes so seriously diseased that it cannot be tapped with 
any profit. The fungus attacks not only the fruits but the bark as well 
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forming- large areas of diseased tissues similar to that found on Cacao trees. 
It would be -well for all those who intend planting rubber here in Trinidad 
to bear this fact in mind. Discoloured areas of hark have been sent to me 
from Ilevea rubber trees at Longdenville and it is quite possible that this 
is due to Phytophthora although I have not succeeded in isolating fungus 
from the diseased tissues. 

I would hke also to call your attention to the prevalence of nematodes 
in the soil of many places here in Trinidad. These worms have made it 
inmossihle to grow certain cover crops successfully at the Botanic Cardens 
and may prove a serious pest in some places. Specimens of galls produced 
by these worms were shewn. 

JEiitomolosist’s 5. Entomologist’s Deport. 

Pepc-rt, 

The Entomologist said in regard to Froghoppers. On account of the 
dry weather there are now very few Froghoppers about. From abandoned 
fields or traces overgrown with grass 6 trap lanterns during last month 
yielded from 5 to 40 specimens per night. 

Gastnia Liens . — The number of moths caught in the Caroiii District 
is more than in the corresponding months of the last year. In March, 1909, 
it was 4,812. In 1910, 1,537 and this year 2,517. These figures vary on 
account of the state of the w^eather, as during very dry weather fewer moths 
escape from the chrysalis stage. On the whole fewer moths were caught in 
1910 than in 1909. The numbers are 1909, 180,734, and in 1910, 116,707. 

It is a pity that estates in Trinidad cannot he flooded after the canes 
are cut, as this would he a good way to destroy caterpillars remaining in 
the cane stools. 

Cacao Pests— M y. Guppy’s final paper on the Cacao beetle is in the 
press and will be issued shortly. He is now' engaged on the life history of 
the pod hoppers, Horiola species. It appears that certain species of ants 
are very partial to the secretions of these insects and in consequence they 
are protected, and the natural enemies kept away to a certain extent. 

CocGnut Pests — The Bearded Weevil. I have to report that I found 
the bearded weevil attacking apparently healthy trees. On a rery large 
estate wdiere I spent two days, I only noticed three trees close together 
that had been attacked. They showed exit holes of the adult beetles at 
about 3-5 feet from the ground and one tree showed recently laid eggs. 
The larvae of this beetle hm’row horizontally through the tree and as far as 
I could see on these particular trees did no damage beyond weakening the 
trees so that strong winds might cause them to break at the point of attack. 
There is however no doubt that the beetles prefer diseased trees, I found 
such a tree and* from it I collected no less than 6 adult beetles and I 
counted over 100 eggs that had been laid. A fully illustrated report is in 
course of preparation, but in the meantime any coconut trees not otherwise 
diseased showing exit holes of adult beetles should be painted with a strong 
solution of arsenate of lead as the female beetle gnaws the bark of the tree 
before depositing her egg. I would be glad to hear from any planter who 
finds healthy trees attacked by this beetle. 
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MISCELLANEOUS.- Contimied, 

Scale Insects oj Goco'nuts . — The scale insect, As'pidiot 2 is destractor, m 
ionnd all over the Island where coconuts are grown. When the attack is 
a bad one all the parts of the tree excepting the roots and old bark are 
covered with insects in all stages of development. I have noticed how'ever 
that on young trees, i.e., fairly low ones, the scales are not as numerous as 
on tall trees and on trees not containing nests of an AUeca species of ant. 
On low trees the scales appear to be kept under control by a small beetle, 
and about Port-of- Spain I have observed small chalcid parasites on the 
scales. It would therefore appear as if the ants prevented the parasitical 
insects from doing their work. The first step would be to destroy the ants 
on the tree so as to give the parasites a chance, 

Bmssolis or Coconut Butterfly.— ~ A few' nests of these caterpillars 
were noticed. Up to now they cannot be said to be serious pests in 
Trinidad but whenever seen the nests should be destroyed. 

Visit to Tobago . — I visited Tobago from March 21 to 23 and while 
there paid most attention to the coconut plantations within easy reach of 
Scarborough. I found no Bearded Weevils nor PJiinoceros Beetles, and 
few traces of Grugrn. Beetles. Scale insects were present but not in large 
nnixibers and their natural enemies were observed. No BrassoUs were 
seen. On the whole I w'as impressed by the absence of insect pests on the 
estates I visited. Through the kindness of the Warden I addressed a 
meeting of school teachers in connection wuth nature study with special 
reference to insects, and I did this with the object of getting the school 
children interested and through them the small proprietors. It was not 
possible to hold a meeting of the Planters’ x^ssociation at the time I was 
there. 


The Entomologist asked for a vote of £25 for illustrations for liis paper 
on mosgiiitos. On the motion of Mr. Mmrray seconded by Lieut.-Colonel Mosquito 
Oollens, it was granted. The Entomologist stated that both he and Board's oTcers 
Assistant Entomologist had been put on a Committee of the Agricultmal 
Society in connection with animal parasites — and asked for the approval of society’s 
the Board ; it was decided that the Board would have no objection to their Committees. 
Officers serving on such Committees. 

: 6. Mr. K. H. Marwood’s [Chairman of Examination and Teclmical 

Instruction Committee Board of Industrial Training) application |years to 
for a grant of £20-£25 per annum, for two years, for Farriery farriery 
Classes in the Country. classes, 


On the motion of the Director of Agriculture, seconded by Mr. 
L. de Verteuil a grant of £25 per annum for 2 years w'as agi*eed to. His 
Excellency the Governor begged personally to thank the Board for granting 
the amount, especial^ as he was the one who had been in strum eiital in 
bringing the matter before the Board of Industrial Training. 


Eeport of 


7. Report of the Committee on Economic Industries, etc., Grenadaj 

1Q1A Industries, 

d'C.,1910. 
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PlanFi for New 
Biiildings for 
Board of 
Agriculture. 

Progress 
Reports Py Mr. 
,T. (le Verteuil 
on Manurial 
Experiments, 


Mr. W. E. 
Broadway on 
Rubber Seeds 
reC'Oiv ed from 
tbe Malay 
•'Btates. 


Mr. Collens on 
Rubber tap- 
ping in Tobago. 


^Monthly ^ 
Reports by 
l\lycologist. 


MISCELLANEOUS. --Gontinmd. 


The Secretary was directed to ask the Grovemment to he good enough 
to supply the Board with 25 copies for distribution to the Members of the 
Board, and if necessary the Board to pay for same. 

8. C.S.M.P. 7434/10— Plans of New Buildings for Board of Agriculture. 

Eeferred to the Advisory Committee. 

9. Progress Reports. 

Manurial Experiments : Mr. J. de Verteuil. 

Rubber Tapping Experiments ; Mr. W. E. Broadway. Mr. 

A. E. Collens. 

Mr. J. de Verteuil gave details of the progress of the Manurial 
Experiments, and asked for a further supply of If] tons of Nitrate of 
Soda and U- tons of Sulphate of Ammonia. 

Agreed to. 

Mr, Broadway reported on the Hevea Seeds received from the Malay 
States, and gave the following figures : — 

32 cases containing 384,000 seeds received here on March 1, only 
313 have germinated up to date, April 20, 1911. 

12 cases containing 144,000 Seeds received here on March 12, only 
233 have germinated up to date, April 20, 1911. 

28 cases coiitaming 336,000 seeds received here on March 29, only 
73 have germinated up to date, April 20, 1911, 

Mr. Collens reported on his visit to Tobago, and said that out of 50 
Gastilloa Rubber trees tapped records of 30 were at hand. 14 year old trees 
measured from 60 to 86 inches in circumference and yielded on an average 
10 ounces; IQ year old trees measured from 50 to 70 inches. The iiverage 
yield of all the trees amounted to 7 ounces of dried rubber each. 

The trees were tapped of their total area, up to 18 feet high. Bamboo 
ladders were used and Smith’s system was followed. Photos and sheets of 
rubber were exhibited, showing the method of preparation. 

10. Monthly reports from the Mycologist. 

Circulated and laid on the table. 

After thanking the Members for their attendance, His Excellency the 
Governor adjourned the meeting to Friday May 19, 1911. 


A. DEVENISH, 

S ecretary. 
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MISCELLANEOUS -Cojitoerf. 


At a Meeting- of the Board of Ag-riculture held in the Council Chamber on 
Friday, May 19, 1911, at 2.15 p.m. 

Present : 

His Excellency the Governor (President) in the Chair, the Director of 
Agriculture, the Hons. G. T. Fenwick, c.m.g., and C. de Verteuil,Lieui-CoL 
J. H. Collens, V.D., Rev. Dr. J. Morton, Messrs. !. d’Abadie, Wm. Greig, 

J. J. McLeod, !. H. Wade, J. W. u\rbuckle, J. B. Rorer, (Mycologist), F. 

W. IJrich, (Entomologist), P. L. Guppy, (Asst. Entomologist), and A. 

Deveuish, (Secretary), Messrs. W. G. Freeman, J. Mclnroy, J, de Verteuil, 
and A. E. Collens of the Department of Agriculture, were also present, 
also Mr. Lamont. 

The Minutes of the meeting of April 21 last, having been printed and Minutes, 
circulated, were taken as read, and confirmed. 

His Excellency said that before going into the other matters of the Welcome to 
meeting he would like very much to welcome Mr. W. G. Freeman, the new 
Assistant Director of Agriculture, and to introduce him to the Members of 
the Board. 


Mr. Freeman suitably thanked His Excellency for so doing. 

The following letters were read : — Messrs. L. 

. . de Verteuil, 

From Messrs. L. de Verteuil and J. Moodie regretting their inability J. Moodieand 
. W. Kay unable 

to attend. to attend. 

Professor Gannody said that Mr. Kay also begged to be excused on 
account of pressure of work. 


The following Financial Statements was submitted : — 
Receipts. 


Financial 

Statement. 


Balance on April 20, 1911 
Payments. 

Payments to May 19, 1911 
Balance in hand 


....^10,028 94 

$1,718 00 
$ 8,310 94 


Special Votes. 




Expended to 

Balance 



April 30, 

in hand. 

Sugar Cane Experiments (Froghopper) 

($3,022) 

... SI, 105 51 

$1,916 49 

Rubber Tapping Experiments 

( 3,000) 

... 1,497 58 

1,502 42* 

Coconnt Palm Destruction 

{ 1,000) 

849 10 

150 90 

Exhibits at Local Shows 

( 200) 

... 142 83 

57 17 

Prizes for improved Cacao Cultivation 

( 960) 

50 08 

909 92 

Estates Experiments 

( 3,720) 

... 973 81 

2,746 19 

Permanent Nitrate Committee Expts. 

( 483) 

156 37 

320 66* 

Handbook 

( 456) 

... 80 36 

375 64 

Blocks and Prints for Illustrations... 

[ 290) 

174 93 

25 07 

Mosquito Illustrations .. . 

( 120) 

... . Nil. 

120 00 

Board of Indus. Training (Farriery 




Classes for two years) 

( 240) 

... Nil. 

240 00 

Total ... 


... .15,030 57 Tot’l 

.$8,354 45t 


Due to amounts ref nuclei by Jackbill at the end of financial year on money 
advanced him for building' a house at Longdenville, and refund on Nitrate bags by 
Smith Bros, ife Co. 

j Included in Balance oil hand of $8,310 94 on May 19, 1911. 



STATEMENT OF REVENUE ANU EXPENDITURE FROM APRIL 1, 1910, TO MARCH 31, 1911. 
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On the motion of the Hon. G. T. Fenwick seconded by the Hon. C. de Eeeommenda- 
Yerteuil, the following recommendation of the Advisory Committee dated 
May 19, 1911, was adopted. Goumiittee. 

C.S.M.P. 626/10. In connection with Mr. Guppy’s appointment as Mr. cpippy re- 
Assistant Entomologist for 6 months, from January 1 to June 30, 1911. 

Recommended that he he re-appointed for a further period of six Jor 
months, from July 1, 1911, to December 31, 1911, subject to 
the Governor’s approval. 

The following papers were submitted : — 

1. Estimates of Receipts and Expenditure, River Estate 1911-12. Estimate of 
- Elver Estate 

Approyecl. ' 1911—12. 


2. C.S.M.P. 3265/11. $4,800 asked for, by the Manager, River Manager Eiver 

Estate, to buy in 25,000 trees in the hands of contractors. catkm 

Referred to the Advisory Committee. §4,800to buy 

in contracts. 

3. Estimates of Receipts and Expenditure, St. Augustine Estate Estimate of 

^ ^ ^ ^ ^ at. Augustine 

1911-12, 1911-12. 

Approved. 

4. C.S.M.P, 6002/10. Copy of a despatch from the Secretary of se c'o-opera- 

State for the Colonies— rd co-operation by the Crown Colonies 

with the African Entomological Research Committee. .African Ento- 

A letter from Mr. Erich, the Entomologist, giving his views as to now Eesearcii 
. . ^ 1 ^ Committee, 

the co-operation could he carried out was also react. 

To be circulated before the next meeting. 


5. Department of Agriculture— Reports by Of&eers. 

Mr. de Verteuil reported on the maiiurial experiments and gave details 
as to the progress of same. 

Mr. Collens reported on Rubber tapping at St. Marie, Celros, and Non 
.Pareil, Arima, and gave a detailed statement of the yield of the different 
trees tapped. He also exhibited samples of the rubber and photographs 
c'f the phices^ 

The Director of Agriculture laid on the table a few books on the 
Standardization of difr'erent products in Canada, also catalogues of Rubber 
Machinery for preparing crude rubber. 

He said that the trottmg staUion had been purchased by the Farm, as 
was recommended by the Board. Hybrid cotton had been planted at 
St. Augustine; it seems to have taken all right, and can be now seen 
in bearing, by anyone who would like to. Samples of rubber had been 
collected Mfor the Exhibition in London and were handed over to the 
Permanent Exlribition Committee. 


Eeports by tlie 
officers of tbe 
Department of 
Agriculture. 

Mr. fle Verteuil 
on niannrial 
experiments. 

Mr. Collens on 
Eiibber. 


The Director 
Standardiza- 
tion— Cata- 
logues of 
Eiibber 
Machinery. 

Trotting 
Stallion Farm. 
Hybrid cotton 
St. Augustine. 
Samples of 
rubber for 
London 
Exhibition. 


The Agricultural Inspectors had sent in the list of applicants for the Agricultural 
prizes for improved Cacao Cultivation, the totals amounted to 300 in the 
Sangre Grande district and 128 in the Capai’o district. competitors. 
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inani'ifactni’Gd 
at Tacarigiia. , 


Hevea. hl'cIs 
xeceivGd by 
Depfirtii/.eiit. 

Annual Ibuiori 
to March M, 
1911, by officers 
of the 'Board. 


Mycologist’s 

Keporb.” 


Entomologist’! 

Heijort. 


Letter from 
Mr. Bovell- /■ 
laanurial 
experiments— 
Kariva Cocal. 


MISCELLANEOUS. —Continued. 


Samples of the paper manufactured at the Tacarigiia Factory were 
exhibited by him and he had been iiifomied that the paper could be made 
a commercial success. 

Out of 864,000 Hevea seeds imported by the Department at a cost of 
.£370 16 0, only 1,626 had germinated. 

6. Annual Report ending March 31, 1911, by the Officers of the 

Board. 

Having been circulated, were laid on thd table. 

7. The Mycologist’s report:— 

The Mycologist said since your last meeting I have prepared a report 
which briefly covers the work which has been done during the past year. 
This report has already been circulated. 

I spent the first 10 days of this month in Tobago devoting my attention 
more particularly to coconut diseases, especially the so called root disease. 
I have as yet been unable to find any parasitic fungus in co-unection with 
this disease so that it would seem to be due to a great extent to unfavourable 
soil conditions. This disease has been found most frequently in soil which 
has been repeatedly cropped with sugar-cane before the coconuts were 
planted, or on hill sides which have been burnt off, cropped with vegetables 
and finally planted with coconuts. It is quite possible that by judicious 
methods of cultivation and the use of manures this disease may be overcome. 

So far as I have been able to see, Tobago is remarkably free from 
fungus diseases. 

8. Entomologist’s Report. 

The Entomologist said, I beg to submit my Annual Report for the past 
year. I would like to call your attention to the passage on page 8 relating 
to A^ipiMotu-s deHr%i>ctor^ or the coconut scale. There appears to be a 
relation of certain ants to the scale by which the latter are protected and so 
are apt to increase in numbers. The ants are greatly encouraged by th e 
numercus cutlass chops on the trunks of the coconut palms, and in the 
Cedros distract I noticed that nearly every cutlass scar on many trees 
contained a colony of the ants. ¥^ould it be possible to impress on coconut 
pickers that trees are not to be used as temporary stands for their cutlasses ? 
Some experiments have just been started at Mayaro and some will be done 
at Icacos, in connection with spraying for ants and scale insects, and I hope 
that by next meeting I will be able to report some results to you. Frog- 
hoppers continue to be scarce and on three occasions none were caught by 
trap lights; the numbers vary froml to 23. The rainy season is not too far 
off and when it sets in the small leaf eating beetles of cacao will increase. 
For those Plaiaters who would like to try the experiment I would recommend 
the addition of 4 to 5 lbs. of Arsenate of lead to every 50 galls, of Bordeaux 
mixture. The young leaves at the ends of the branches should be sprayed. 
Mr. Guppy’s paper on the Cocoa beetle had been distributed by the 
Department of Agriculture. 

9. Letter from Mr. Bovell— In connection with Manurlal Experiments 

at the Nariva Cocal. 
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A letter offering to pay for the manure used on plot 1, and the expenses 
for returning the unused balance, as he did not see his way to carry out the 
experiments on account of the scarcity of labourers, was read. 

Eeferred to the Advisory Committee. 

Professor Carmody said that he intended gomg on leave from May 31, Proi'essor 
.and would be pesent at the Bubber Exhibition in London, His Excellency 
in the name of the Board, wished him as Vice-President, hon myage and a ^^tsenee. 
pleasant holiday. 

After thanking the Members for their attendance. His Excellency the 
Grovernor adjourned the meeting to Friday, June 16, 1911. 


A. DEVENISH, 

Secretary, 


At a Meeting of the Board of Agriculture held in the Council Chamber on 
Friday June 16, 1911, at 2.15 p.m. 

.Present : 

His Excellency the Governor (President) in the Chair, the Acting 
Director of Agriculture, the Hons. G. T. Fenwick, c.m.g., C. de Verteuil, 

.and W. G. Hay, Lieut.-Colonel J, H. Collens, v.n., Messrs. J, Moodie, L. de 
Verteuil, J. P. Bain, Wm. Greig, J. H. Wade, J. W. Arbuckle, J. B. Borer 
(Mycologist), F. W. Urich, (Entomologist), P. L. Guppy, (Assistant Ento- 
mologist), and A. Devenish, (Secretary). Messrs. J . de VejL’teuil, and A.E. 

'Collens of the Department of Agriculture, were also present. 

His Excellency the Governor said that having only just received the death of 
information of the death of Mr. Murray’s son, he was sure that all the ^ 

Members would join with him in sympathising with Mr. Alurray over his 
;sad loss. 

The following letter was read : — 

From Mr. Morman Lamont dated 12th instant, regretting his inability Leave of 
to attend the meeting as he would be away from the Colony from June 13, 
to early in January, 1912. 

Leave approved. 

His Excellency said that he would like to let the members Imow that he west Indian 
had received a letter from Dr. Watts, the Imperial Commissioner of coSerence to 
Agriculture, asking if the West Indian Agricultural Conference could 
held in Trinidad sometime in the latter part of January, 1912, as the jamiary, 1913 
.arrangements for its being held in Demerarahad fallen through. He had 
replied to Dr. Watts that the Government would be very pleased if the 
•Conference is held in Trinidad and proferred a wish from the Agricultural 
Society that if possible the Conference might be held at the time of the 
Agricnltural Society’s Show at the end of January. 

On the motto of the Hoii. G. T. Fenwick, seconded by the Acting 
Director of Agriculture, it was resolved that the Imperial Commissioner of 
Agriculture he informed that the Board is pleased to hear that there is a 
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probability of the West Indian Agi’i cultural Conference being held in 
Trinidad in January, 1912, and that it would be a great advantage if it 
could be held during the Agricultural Society’s Show at the end of January. 

Financial The following Financial Statement was submitted ; — 

Stabeiiient. 

Receipts : 

balance oil May 11), 1911 ... ... 8,310 94 


Agricultural Tax for April ... 


... 2,051 30 

$ 10,362 24 

Paysiekts : 




Payments to June 16, 1911 ... 



1,285 00 

Balance in hand ... 



$ 9,077 24' 

Special Votes: 


JUxpe^idecl to 

Balance in 



May 31. 

hand 

Sugar Cano Experiments (Progiiopper) (|3,Cl22) 

...1 1,118 57 

$ 1,903 43 

Pbuliber Ta|)pmg Experiments 

( 3,000) 

... 1,497 58 

1,502 42 

Coconut Palm Destruction 

( 1,000) 

849 10 

150 90 

Exhibits at Local Shows 

( 200) 

142 83 

57 17 

Prizes for improved Cacao Cultivation 

( 960) 

50 08 

909 92 

Estates Experiments 

( 3,720) 

... 1,119 41 

2,600 59 

Permanent Nitrate Committee Expts. 

( 483) 

156 37 

320 66 

Handbook 

( 456) 

80 36 

375 fl4 

Blocks and Prints for Illustrations 

( 200) 

109 50 

50 

Mosquito Illustrations 

( 120) 

Nil. 

120 OO 

Board of Industrial Training [Farriery 

( 240) 

Nil 

240 00 

Classes for two years). 




Total 

113,401 

....$ 0,213 80 

$ 8,181 23* 


EecomnieiKia- 
fcions of 
Advisory 
Committee. 
Plans for New 
Buildings for 
Board of 
Agriculture. 


The following recommendations of the Advisory Committee w'ere 
adopted 

1. C.B.M.P. 7434/1910. Plans for New Buildings for Board of Agri- 
culture. The Director of Public Works recommends that a fee 
of |40 for drawing the plan, be allowed the draftsman, who will 
do it in his spare time, and under the direction of the Director 
of Public Works and the Engineer Office and Works, 
Recommended. 


Manager Eiver 
Estate— Appli- 
cation to the 
Government 
for $4,800 for 
purcliaseof 
Contracts, &c, 

Mr. Bovell’s 
letter on 
Manurial 
Experiments 
at Nariva 
Cocal. 


2. C.S.M.P. 3265/11. Application from Manager, River Estate, for 

!§4,800 for purchase of Contracts and Oeneral Improvements. 

Referred to River Estate Committee for inspection and 
report. 

3. Letter from Mr. Bovell— re Manurial Experiments at the Nariva 

Cocal. 

Recommended that he be offered the manure sent him, at 
cost price, plus freight charges ; in the event of his not 
accepting, recommended that, the unused manure be 
sent on to Mayaro for experiments on one of the 
Estates, there, and that no charge be made for the 
small quantity used by Mr. Bovell. 

* Included in Balance on hand $9,07.7 24 on June IS, 1911. 
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4. C.S.M.P. 5571/09. Ill connection with the payment for the Para Re payment of 
Knbher seeds received from the Malay States. Eubiier 

Recommended that the account for J037O 16 he not paid, as Maky^feStes. 
the Trinidad Government’s instructions were not com- 
plied with. 


The folloiving papers were submitted 

1. C.S.M.P. 6002/10. Copy of a despatch from the Secretary of Co-operation 

State re co-operation by the Crown Colonies with the African coioniS^wlth 
Entomological Research Committee. ttie African 

° EntomoloKieal 

Postponed— being still in circulation among the members. Research 

2. C.S.M.P. 3341/11. 


Committee. 

Appointment of Mr. Norman Laiiioiit as a Appointment 


member of the Board. amS?"o£ 


Laid on the table. 


the Board. 


B, Letter from Mr. T. Thornton. Tobago, asking to have meetings of Mr, Thornton, 
the Board on Friday of Hail week. 

Mr. Tliomtoii to be informed that on account of the meet- 
ings of the Agricultural Society having been fixed for 
second Friday of each month, the Board also tvaiited 
a fixed day, and it was unanimously decided that the 
meetings take place on the 3rd Friday of each montli. 

•4. (LS.M.P. Capt. Benson’s offer to lecture on Trinidad and Capt. Benson’s 

Tobago, in England, for A‘2o0— asking the Board if it will on TrlnidaS^^ 
be prepared to contribute towards the cost of lectures. ccmtiibSioa. 

The Hon. G-. T. Fenwick moved, seconded by the Hon. 

W. G. Kay, that the Board should not contribute 
towards the cost of the lectures. 

The Hon. C. de Yerteuil, seconded by Lieut.-Coloiiel J. H. 

Collens, moved an amendment that .£100 be contri- 
buted. On being jmt to the vote, the amendment was 
lost. 

5. C.S.M.P. 4769/10. International Rubber and Allied Tracies Exlii- 

bition, Londoo—Catalogiies and Copies of Literature, &c., for iIwR Exhibi-' 

distribution at the Exhibition, prepared by the Perinanent 

Exhibition Coimuittee. dispnlmtion at 

Poiblier Rxhi“ 

Laid on the table, and the Secretary was directed to thank bitiouin 
the Permanent Exlnbitiou Committee for all they had 
done. 


■6. Mycologist’s Report. Eeport^^^^'^ 

The Mycologist said:—- 

Since the last meeting I have made a picking from the sprayed cacao 
plots at Sangre Grande, and these pickings bear out the results which I 
obtained last year. From 1,000 sprayed trees 7,736 good pods were 
pi eked, while from an adjacent 1,000 trees wdiich were not sprayed, only 
4,470 pods were picked. That the spraying has had a cumulative effect is 
shewn, I think, by the results .from 2 sprayed plots of 500 trees, one of 
which was sprayed last year and again this year, while the other plot was 



244 


Mycologist on 
Sereli Diseass 
at Waterloo. 


Entomologist’ 
Beport. 


MISCELLANEOUS, —Gontmued. 


siiravecl for the first time this year. The plot which was sprayed both; 
years yielded 4,120 pods while the other plot w'hich was sprayed for the 
first time this year yielded only 2,500 pods. On this present crop in the 
last two pickings 13,896 pods have been picked from 1,000 sprayed trees,, 
while from 1,000 adjacent niisprayed trees only P,470 pods have been 
picked. Before the next meeting I hope to have a Bulletin piihlished 
which will give ail the figures in detail, the methods of spraying used, and 
the cost. 

I spent 9 days at Oedros, during the early part of the month for the 
purpose of continuing my investigations of the coconut root disease which 
is prevalent in that district. In all I have made over 300 cultures from 
diseased roots, but as yet have been unable to find any parasitic fungus in 
them which will cause the disease when inoculated on healthy trees. Ou- 
this trip I found a fungus different to any which I had obtained before and 
with which I am now making inoculations. Whether this fungus will prove 
to be parasitic cannot as yet be told. I am preparing to start an active' 
campaign with the Froghopper fungus during this coming season to deter- 
mine whether or not it can be used as a means of controlling this pest. The 
best method of using the fungus, I think, will be that which I have already 
mentioned, namely— to catch the insects with trap lights at night, inoculate 
them with the fungus and set them free in the morning. I hope to be able 
to devote the greater part of my time during the coming two months to this 
work. 

The Hon. (1. T. Fenwick asked the Mycologist wlietlier or not he had 
heard the niinoiir that the Sereh Disease was present in Trinidad. The 
Mycologist replied that he had visited a field of Bourbon cane at Waterloo 
Estate wiiich "was diseased, and had examined the canes. Although on 
account of the dry weather no cultures of Marasmius were obtained from 
the roots he thought the trouble was due to the ordinany root disease so 
common in Bourbon cane. Dr, Gough, how'ever, examined the canes and 
suggested that Sereh wiis present and had sent photograplis and descriptions 
to Dr. Went, at Utrecht. In reply Dr. Went did not commit himself but 
asked that plants be sent to him in a Wardian case so that he might 
examine tile roots himself. note, p. 246. ] 

s 7. Entomologist’s Report, 

The Entomologist said : — 

I continued my studies of Coconut pests and visited Oedros and Mayaro. 
Some experimental spraymg was done at both places, in connection with 
ants and scale insects; It w^as found that lime sulphur wash did not kill ths 
ants, Kerosene emulsion was far more effective. In comiection with lihina 
harlifosUs or the Bearded Weevil, I found that eggs were deposited on. 
palms that had been scorched by fire. The trees themselves looked healthy 
and were hearing w^ell but the scorched hark appears to attract these beetles. 
As the beetle has to gnaw the bark of the tree to deposit eggs I would 
recommend that whenever a coconut palm has been scorched, it be sprayed 
with arsenate of lead. A strong solution should be used, say 5-10 lbs»- 
arsenate of lead to every 50 gallons of water. The practice of firing trees 
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should not be continued. Flaming trees for ants will do some good, but it 
should be done with a torch and not by tying dry branches to the trees. Ko 
evidences of the Grugru beetle attacking healthy trees were observed. 

I jiaid a visit to Tobago, from the 5th to the 11th instant, and inspected 
Coconut and Cacao Estates, in the Windw'ai’d di.strict. On the whole I was 
impressed by the small iinmber of insect pests to he observed. In the 
Coconut 'estates, ants and scale insects were conspicuous hy their absence.. 

There were traces of Grugru beetles, but these were secondary pests and. 
had followed trees that were attacked by fungoid disease or were dying from 
other causes. No Bearded Weevils wei'e observed and Tobago can congratu- 
late itself if they are absent altogether. No Brassolis were observed eitliei'. 

As far as Cacao Estates are concerned I did not observe any traces of the 
Cacao Beetle (Steirastoma depresstom). Only one species of a tree 
inhabiting ant [Assteca) was found, but it is not numerous. In coiiseguence' 
of this absence of ants there were fewer podhoppers, mealy bugs and other 
sucking insects to be seen. I would recommend that these ants be sprayed 
with kerosene emulsion. They appear to have their nests on the iiiimortello 
trees in decayed parts of the stem and bark. There were a good many 
parasol ants in the woods adjoining Cacao Estates. Leaf eating beetles of 
the cacao were not so niunerous as in some parts of Trinidad. Some 
damage is done to young shoots of cacao ; the real culprit was not observed, 
but it appears to be a beetle (possibly several) which does most damage hy 
eating into and sometimes severing the growing tips of cacao and thus 
causing a kind of die-back which prevents the iwoi^er shaping and growth of . 
a young tree. Spraying with arsenate of lead, would, I am sure, be quite 
successful to prevent this damage. Many of the cacao planters complained 
of rats, but I did not have an opportimity of seeing any. 

Although the rains set in since the begimiing of the month the 
Froglioppers haVe not increased materially since last month. The time 
for starting a campaign with the fungus is now arrived, and if Mr. Borer 
and myself can start an epidemic among the Froglioppers, it will certainly 
do a great deal of good. In Nature the epidemics of fungus appear to occur 
towards the end of the year when Froglioppers are very numerous and have 
done damage. 

The Assistant Entomologist exhibited a few specimens of Pod-hoppers 
and cotton insects and said that a report on them would he soon published. 

Reports by 

8. Department of Agriculture — Keports hy Ofhcers. officers— ' 

^ ^ ' Department of 

Agricnltura 

The Acting Director of Agriculture reported on the Honduras Mahogany Acting 
seeds which had been received and distributed—also on the prices got for 
some cotton sold, he also exhibited specimens of the Sea Island and Hybrid Mahogany 
cotton from Tobago, and gave infonnation about the lots to be planted at and^fiubto ° 
St. Clair and St. Augustine, and also about the seeds received for distribution. 

He spoke about the rubber stumps to be distributed as per arrangement 
made by the Bubber Committee ; he also exhibited copies of the rubber 
pamphlet for the London Exhibition issued by tlie Department. 
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Mr. de Vertenil 
on Maiiiirial 
Experinieiits. 


Mr. Collenii 
on Kiiliber 
Experiments. 


Be 200 tons 
cold storage 
space on itoval 
Mail 

Company’s 
boats f or fruit 
from Trinidad. 


Secretary of 
State’s 
approval to 
Mr. XJrieli 
going to 
Mexico. 


Minutes. 


Addition to 
Minutes of 
June 16. 


MISCELLANEOUS . — Continued. 


Mr. de Yerteiiil reported on the progress of the Mannrial ExperimentB 
being carried out, and gave some details as to tire loss of some cacao trees 
on Mr. Barnado’s estate, from canker. 

Mr. Collens reported on the Rubber Tapping Experiment.s giving details 
of the yield per tree, showing the decrease when tapped at certain times 
and exhibited samples of the rubber. 

9. C.S.M.P. Copy of a letter from the Greneral Post Oflice- 

London, to the Colonial Oflice, informing them that the Ptoyal 
Mail Company had been notified that the amount of Cold 
Storage space required for the conveyance of fruit from Trini- 
dad to the United Kingdom, would be 200 tons. 

Laid on the table. 

10. C.S.M.P. 1816/11. Letter from the Secretary of State for the 
Colonies approving of Mr. Urich going to Mexico in eomiection 
witii Proghoppers — for the Tabasco Plantation Coi:n|:)any for 
three months, on no pay. 

Ijaid on tire table — Mr. Urich informed the members thaii 
he had arranged to leave here on August 1 next. 

After thanking the members for their attendance, His Excellency tlit' 
Cxovernor adjourned the meeting to Eriday July 21, 1911. 

A. DEVENISH, 

Secretary. 


At a Meeting of the Board of Agriculture held in the Council Chamber, on 
Friday, July 21, 1911, at 2,15 p.m. 

Present : 

His Excellency the Governor (President) iu the Chair, the Acting 
Director of Agriculture, the Hons. G. T. Fenwick, C.M.G., and S. Henderson, 
Lieut. -Colonel J. H. Collens, V.D., Messrs. J. d’Abadie, H. E. Murray, 
L. de Vertenil, J. P. Bain, J. J. McLeod, J. IV'. Arbuckle, ami Rev. Dr. 
J. Morton, Afessrs. J. B. Borer (Mycologist), F. VV Urich (Ihitnmologist), 
P. L. Guppy (Asst. Entomologist), H. A. Caruciriolo (Laboratory Assistiudi), 
and A. Devenisli (Secretary). Messrs. H. S. Shrewsbury, J. Mclnruy, 
J. de Wrteuil, A. E. Collens and J. C. Augustus of the Dcpnrbinent (b 
Agriculture, were also present. 

The Minutes of the meeting of June 16 last, having been printed 
and circulated, were taken , as read and confirmed, after the following had 
been added, at the end of the Mycologist’s report : — 

“The Acting Director of Agriculture stated that Dr. Gough had 
forwarded confidentially a copy of Dr. Went’s letter to tlie 
Department of Agriculture and that pending more definite 
information from Dr. Went, which Dr. Gough was taking steps 
to obtain, it had been thought advisable to make no pubhe 
statement on the matter,” and in marginal note “ aUfy/rM ” to 
he put in front of sereli. 
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MISCELLANEOUS- -Continued. 

Tlie following letter was read : — 

From the Hon. W. G. Kay regretting being unable to attend on 
account of pressure of work. 

Mr, "W. Greig who came up to town, sent to say that having been 
called on urgent business, he would be unable to attend the meeting. 

The Acting Director of Agriculture said that the day before leaving 
for -Europe, the Hon. C. de Verteuil had asked him to inform the members 
of Ills departure and asked them to excuse him for not wilting as he had 
been very busy. 

The following Financial Statement was submitted : — 

KeOIUI'TS ; 


Balance on June 16, 1911 


9,077 24 


Agncultuml Tax f or May 


.. 2,179 28 


,5 ,5 June 


.. 1,289 02 

$ 12,545 54 

Payments : 




Payments to July 21, 1911 ... 



],255 00 

Balance in hand .. . 



$ 11,290 54 

8p15c:l\,l ■\'‘otes : 


Expended to 

Balance in 



June SO. 

hwnd. 

Sugar Cane Experiments (Frogliopper) 

($3,022) . 

$ 1,118 .57 

$ 1,903 43 

Rubber Ta,|:)i)iiig Experiments 

( 3,000) 

1,497 58 

1,502 42 

Coconut Palm Destruction 

( 1,000) 

849 10 

150 90 

E.\'liibits at Local Shows 

( 200) 

142 83 

57 IT 

Prizes foi' improved Cacao Cultivation 

( 960) 

50 08 

909 92 

Estates Experiments 

( 3,720) 

1,149 41 

2,570 59 

!Pennaneut Nitrafe Committee Expts. 

( 483) 

156 37 

320 66 

Handbook 

( 456) 

80 36 

375 64 

Blocks and Prints for Illustrations 

( 200) 

199 50 

50 

Mosquito Illustrations 

( 120) 

Nik 

120 00 

Board of Industrial Training (Farriery 

( 240) 

Nil. 

240 00 

Classe.s for two years). 




Total 

$13,401 . 

.. $5,243 SO 

$ 8,151 23* 

On the motion of the Rev. Dr. J. 

Morton 

seconded by the Hon. S, 


Flenderson, the following recommendation of the River Estate Committee 
dated July 5, 1911, weis adopted 

C.S.M.P. 3265/1911— Application from Manager, River Estate, for 
1^4,800— for purchase of Contracts and General Improvements. 

Recommended thEit the same be purchased— the trees 
being first counted and their value assessed by an 
independent person, in which connection we would 
suggest Mr. H. Brash of Tucker Yalley, should he be 
willing to act. 

The following recommendation of the Advisory Committee dated 
July 21, 1911, was adopted : — . 

Ill connection wuth Mr. Hancock’s application for employment as 

an Inspector, under the Plant Protection Ordinance. 

Recommended that Mr. Hancock be informed that there is no vacancy 

at present. 

■ Included in Balance on band of $11,290 54 on July 21, 1911. 


Mes.srs. Kay, 
Greig and C, 
de Verteuil 
unable to 
attend. 


Financial 

statement. 


Eecommenda- 
tion of Biver 
estate 
Committee, 

Re purchase of 
contracts, tfec., 
by River 
estate. 


Recominenda- 
tion of 
Advisoyv 
Committee, 

Mr. Hancock’s 
application for 
employment, 
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Messrs. d’Aba- 
clie & Seheult 
apjjomted to 
act in place of 
Messrs.Warner 
and deYerteuil 
in Prize 
Sell erne 
Committee. 

Ml' co-opera- 
tion by Crown 
Colonies with 
African^, Ento- 
mological 
Eesearcli 
Committee. 


West Indian 
Agricultural 
Conference to 
be held in 
Trinidad in 
January 1912. 


In connection 
with pam- 
phlets “ Hints 
to Settlers in 
Tobago ” also 
Board’s 
handbook. 


Mr. Guppy to 
draw Entomo- 
logist’s salary 
while acting 
for him. 

Vote of iSO 
for Rubber 
Bxpenments 
Voteior 
rubber tapping 
experiments 
and training 
on estates. 

Vote of ^60 for 
raising' 
supplies of 
grafted cacao 
and mango 
plants. 


MISCELLANEOUS. — Continued. 


Messrs. J. d’Abadie and L. iSeheult were appointed to act on the Prize 
Competition Committee in place of the Eons. Id. S. A, Warner and G. de 
Verteml, now on leave of absence. 

The following papers were submitted 


1. C.S.M.P. 6002/10. Copy of a despatch from the Secretary of 
State for the Colonies— and Coimcil Pcaper No. 82 of 1911 , re' 
co-operation by the Crown Colonies with the African Entomolo- 
gical Research Committee ; also a letter from Mr. Urich, the 
Entomologist, giving his views as to how the co-operation 
should be carried out. 

On the motion of the Rev. Dr. J. Morton, seconded by 
Lient.-Colonel Collens, it was agreed that the sugges- 
tions in Mr. Urich’s letter be commended for the 
favourable consideration of the Government. 


2. Two letters from Dr. Watts, Imperial Commissioner of Agriculture,. 

dated June 23 and July 4, re the West Indian Conference to be 
held in Trinidad, in the last week in January, 1912. 

Referred to the Advisory Committee to appoint delegates 
to represent the Board. 

3. C.S.M.P. 569/09. In connection with the pamphlet “ Hints to 

Settlers in Tobago ’’-—additional issue with alterations required.. 

It was decided that the Government be informed that the 
Board recommends an additional issue as requested., 
The Handbook now being prepared by the Board will 
also include Tobago. 

4. Mr. Guppy’s application to draw the Entomologist’s salary, 

instead of his own, while acting for him. 

On the motion of Mr. J. d’Abadie, seconded by the Hon. G. T* 
Fenwick, the application was agreed to. 

5. Request from the Acting Director of Agriculture for a vote of 

W50 to defray cost of continuing Rubber Tapping Experiments 
on estates and the training of tappers. 

Agreed to. 


6. Bequest by the Acting Director of Agriculture for a vote of ..£’50 
to defray part of expenses in connection with raising supplies of 
grafted cacao and mango plants. 

The Rev. Dr. J. Morton moved, seconded by Mr. J. P. Bain, 
that the amount asked for, be granted. 

The Hon. G. T, Fenwick, seconded by the Hon. B. 
Henderson, moved the following amendment, that the words 
and mango plants"' he leit oui. 

On being put to the vote the amendment was lost. 

At 4.15 all the country members had to leave for the train ; there being 
no longer a quorum, His Excellency the Governor adjourned the meeting to. 
Friday , August- 18, 1911. 

A. DEVENISH, 

, ‘ ' ■ Secretary. 
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MISOELLANBOUS. —Contimied. 


At a Meeting of the Board of Agriculture held in the Council Chamhei’ 
on Friday August 18, 1911, at 2.15 p.in. 

Present : 

His Excellency the Governor (President) in the Chair, the Acting 
Director of Agriculture, the Hons. G. T. Fenwick, C.M.G., and AY, G. Kay, 
Lieut. "Colonel J. H. Collens, V. D., Messrs J. Moodie, H. E. Murray, 
L. de Yertenil, J. P. Bain, Louis Seheult, B.Sc., Thos. Thornton, J. AY. 
ArbucHe, J. B. Borer (Alycologist), P. L. Guppy (Actg. Entomologist), 
PL A. Oaraceiolo (Laboratory Assistant), D. C. Plummer (Agric. Inspector). 
L. A. Brunton (Agric. Inspector), and A. Devenish (Secretary.) Messrs, 
Shrewsbury, de Yertenil and Collens of the Department of Agriculture, 
were also present. 

The Minutes of the meeting of July 21, last, having been printed and 
circulated, ware taken as read and confirmed. 

The following letters were read 

(1.) From Mr, AAhii, Greig, dated July 23, 1911, applying for leave 
of absence from July 25 to August 29. 

This application was granted, 

(2.) From Bev. Dr. J. Morton, dated August 17, 1911, regretting his 
inability to attend the meeting. 

The following Financial Statement was submitted 
Eeoeipts ; 


Balance on July 21, 1911 


... 

$11,290 54 

Payments : 

Payments to August IS, 1911 



1,193 00 

Balance in baud ... 



$10,097 54 

Special Votes : 


Amount 

E-x\)endei to Ba km e e 


of Vott. 

July SI 

in hard. 

Sugar Cane Experiments (Froghopper) • 

$3,022 

$1,208 34 

$1,813 60 

.'Rubber Tapping Experiments 

3,000 

1,497 58 

1,502 42 

Coconut Palm Destruction 

1,000 

849 10 

150 90 

Exhibits at Local Shows ... ... 

200 

142 83 

57 17 

Prizies for improved Cacao Cultivation 

■ 900 

50 08 

. 909 92 

Estates Experiments 

3,720 

1,179 41 

2,540 59 

Permanent Nitrate Committee Experiments ... 

483 

150 37 

320 (>i) 

Handbook 

456 

92 34 

353 fiO 

Blocks and Prints for Illustrations ... 

200 

199 50 

50 

Mosquito Illustrations 

120 

Nil 

120 00 

Board of Ind. Train. (FaiTiery classes for 2 yrs.) 

240 

120 00 

120 00 

For Grafted Cacao and Mango plants 

240 

Nil 

240 00 


113,641 

$5,495 55 

$8,139. 48^'^ 


Minutes. 


betters froiii 
Mr. Greiy l:v)r 
leave of 
absence. 


Bev. Dr. 

Morton 

unable to 

attend. 

Financial 

statemeiis. 


Include! in Balance on hand of $10,097 54 on August 18, 1911. 
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MISCELLANEOUS. — Gontinmd. 


:Ri-i)rri i»me 
CoicpeiiitioE 
Coiji 'fiititec. 


The following report of 
4, 1911, was adopted: — 


the Prize Competition Committee, dated August 
CACAO. 


A meeting of the Prize Competition Committee was held at the Rud 
House, on August 4, to discuss the questions of the appointment of Judges 
and the mode of judging; present: Mr. W. G.IYeeman (Acting Vice-Presi- 
dent) Mr. J. d’Abadie and Mr. L. Seheult. 

In Tiew of the facts that the competitors are nmneroiis and scattered 
over a wide area, approximately 300 in tlie Arima and Manzanilla 'Ward 
Unions (Centre A) and 128 in the Brasso, Couva and Chaguanas Ward Unions 
(Centre B) the Committee makes the following proposals : — 

(1.) That each Inspector visits, by October 31, all cultivations in his 
district, (see Agricultural Inspector’s Report, Centre A dated July 
17, 1911.) and selects the best for the final judging. 

(2.) That the judging of the cultivations so selected be done by three 
judges, the two Inspectors, and one Proprietor from each centre, 
to act in that centre, with, for each centre, two members of the 
Board of Agiiciilture, who should act with the previous three 
when requested in any eases of difficulty. 


(3.) That the Judges might be : — 
Centee a. 

The Agricultural Inspectors. 
Mr. Gaston deVerteuil. 


Centee IA 

The Agricultural Inspectors- 
Air. A. B. Carr. 


(Air. L. Seheult.) (Hon. Carl de Verteuil.) 

(Air. J. H. AVade.) (Mr. J. d’Abadie.) 

Alembers of the Board of Agriculture as reserve. 


(4.) That the expenses of the additional travelling by the Agricultural 
Inspectors be defrayed, and that the otlier Judges be given an 
honorarium of |10 per day to include tlieir travelling expenses. 
(5.) That the jugding be commenced early in November and completed 
during that month. 


Acting- Direc- 
tor 01 Agricul- 
ture':^ iiivita- 
titui to ■ 
MiAUiibers at 
Eubber 
demonstration 
at St. €l|iir. 


Importation of 
Para rubber 
seeds from 
Geylonand 
SijQgai3ore. 


The following papers were submitted :— 

1. Letter from the Acting Director of Agriculture inviting tin', uunuhers 

of tlie Board to a rubber demonstration at St. Clair, at the end of 
September or early in October. 

His Excellency the Governor, in the name of all, thank e,d 
the Acting Director for Ms kind invitation and said that he waA 
sure the members would gladly attend. 

2. Proposal by the Acting Director of Agriculture that 75,000 Para 

rubber seeds be imported by parcel post from Ceylon and 
75,000 from Singapore, and that the Government be asked to 
meet the expenses by granting an advance oE T150 or taking a 
vote for this amount, whichever may he the proper course. 

On the motion of the Acting Director of Agriculture seconded 
by the Hon. G, T. Fenwick and agreed to, it was decided that 
the Government be recommended to import the seeds. 
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MISCELLANEOUS. — Oontimied. 


3. On the motion of the Hon. G. T. Fenwiek seconded by Mr. H. E. Proclaniation 

Murray and a, greed to, it was decided that the Government he of 
asked to issue a proclamation jn'chibiting the importation of 
Eiibber stumps, also prohibiting the importation of seeds from 
Suriname and Demerara, and that all imported rubber seeds he 
disinfected by an officer of the Department of Agriculture or 
Board of A^griculture. 

4. O.S.M.P. 6702/08— Engagement of experienced Entomologist to Engagement 

investigate Froghopper. Be contribution by the Board towards Entomoiug£t^ 
the expenses of the visit of Dr. Gough. 

Deferred to the Advisory Committee. Froghopper. 

5. Letter from the Mycologist — Re Spraying Outfit. spraying 

On the motion of Mr. H. E. Murray seconded by Mr. 

Thornton and agreed to, it was decided that a Spraying Outfit — 
at a cost not exceeding i|350 — be imported. 

6. Letter from the Mycologist— Ee publication of a circular on circular mi 

snakes of Trinidad. snakes, & e , 


Agreed to. 


7. O.S.M.P. 


2 4 fi 0/11 


(Oouncil Paper 99/11.) Summary of Eevenue statemenli of 

Keveniie eiiil 
Expenditure, 
St, Augustine 
Estate to‘ 
March 31, 
1911. 

Extra vote of 
$200 for 
Exhibits at 
Local Shows, 


and Expenditure of the St. Augustine Estate for the year ended 
March 31, 1911. 

Having been circulated, it was laid on the table. 

8. Mycologist’s application for an extra vote of i|200 towards exhibits 

at Local Shows. 

Referred to the Advisory Committee. 

9. Standardization of Cacao — Books received from Canada, on 

Standardization of different products. 

Postponed. 

10. Department of Agriculture— Roports by Officers. 


Standardiza- 
tion of Cacao — 
Books from 
Canada. 


Since the June meeting of the Board I have been able to visit some 
parts of the Colony ; the Usine, Ste. Madeleine (twice) including San Fer- 
nando and Princes Town and neighbourhood, Verdant Vale, Brechin Castle, Report. 
Waterloo Cacao Estate, Suconusco, Mon Valmont and La Chance, as well 
as the estates of the Department. My thanks are due to those who have 
kindly offered me facilities for becoming acquainted with the agriculture of 
the island. 

Rubber. — x4.t Verdant Vale the various rubber trees compare very 
favourably with those I have seen in Ceylon and West Africa. With the 
kind co-operation of Mr. E. Seheult at Verdant Vale and Mr. Greig at 
Cedros, I hope soon to he able to arrange for a regular series of tapping 
experiments on Funtumia, the records of which, in Trinidad, are very 
scanty at present. 

About 1,000 Para rubber stumps, raised from imported Malayan seeds, 
have been distributed free (in accordance with the decision of the Rubber 
Committee) in lots of 40 to selected localities, the Department to have a 
claim on 50 per cent, of their seed at any time. 

I 



MISCBIiLANEOUS,~-(7on<t7merf. 


Bubber tapping is in regular progress at St, Clair and G-overninent 
House Gardens. A notice kindly published by the Press brought a good 
many visitors, but as the usual time was not convenient to country mem- 
bers a demonstration of the methods of tapping and preparing rubber, for 
members of tbo Agricultural Society, was arranged for August 11, at 
9.30 a.m. and was attended by His Excellency the President and some 50 
members and their friends. 

The Trinidad and Tobago exhibits have been well reported on at the 
Rubber Exhibition and the Cup awarded to the Department for the best 
specimen of rubber from any West Indian Botanic Station has arrived 
and is on the table. Mr. Collens and Mr. Broadway are to be congratulated 
on the success which has attended their w'ork. 

Grafted Cacao and Mango. — The advertisement placed in the papers 
has doubtless come to the notice of every one here. A useful amount of 
instruction in grafting will be given as a result and the work is already 
being pushed forward. 

St. Augustine Estate and Government Farm.— The banana plots 
have been greatly improved, since the rains and there is at present very 
little sign of disease. 

Through the kindness of the British West Indian Fruit Co., reports are 
received regularly by the Department on the condition, etc., of fruit 
shipped from Trinidad. The reports on recent arrivals at Southampton 
are here for the information of members. They indicate that the fruit 
was suffering from the long drought, but nevertheless fair prices were 
obtained and future prospects are reported as good. 

During this season the following new plots have been or are being laid 
out in accordance with plans drawn up by Professor Carmody. 

Approximate area. 


No. 1 Para Bubber 

... 1 acre. 

„ 2 Para Rubber and Cacao 

... 1 „ 

,, 3 Grafted Cacao with shade 

...■ 1 

,, 4 Cacao without shade ... 

... 1 

,, 5 Camphor 

... i| „ 

„ 6 Rio Negro Para Rubber 

1 

... -jj „ 

,, 7 Soya Beans, 5 Varieties 

... i 

„ 8 Alfalfa 

... i „ 

„ 9 Corn from United States of America, 5 

Varietieg 1 „ 

„ 10 Thornton’ s Hybri d Cotton 

... 1 „ . 

,, 11 Yams, 5 Varieties from Barbados... 

X 

a 1 ) 

,, 12 Seedling and other Canes 28 Varieties 

... 3| „ 


v, 13 Tobacco ... ... ... ... 1 ,, 

,,14 Sw^eet Potatoes 

Mr. Mclnroy who is giving a great deal of attention to this work reports 
that the plots already occupied are all in good condition. 

Small plots of most of these plants have been also set out at St. Clair 
and Government House Gardens for easy inspection of those interested. 

■I . 
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MISCELLANEOUS. — Continued. 


Riyer Estate. — Three new experimental plots have been arranged to 
test the value of Ohlendorf’s Caeao Manure and other work carried on as 
usual. 


Cotton. — A small plot of Thornton’s Hybrid cotton was grown last 
season at St. Augustine. Professor Cannody took samples to England with 
him and since has forwarded the following reports : — 

British Cotton Crowing Association ; 

“If better ginned, value laid. Sea Island character, rather badly 
“ ginned, staple fine, strong, but irregular in length.” 

I may say we are aware that the cotton was not ginned well, but 
the machine at St. Clair had not been used for a long while and 
a part was damaged. 

Cakavonica Cotton Orowers : 


“ A most excellent Cotton, in every respect equal to best Sea Island. 
There may be some Sea Island Cotton which is somewhat more 
silky, but the cotton of this sample possesses more strength, 
which more than makes up for the somewhat less silky nature.” 
The defects in ginning are noticed and the report concludes. 
“ The price should be the same as for best Sea Island, viz. : 
(to-day July 14th) in Liverpool for medium quality 14^ to 16d. 

for extra quality ISJ to 20d. per lb To my 

mind the report on your Hybrid Cotton is eminently favourable 
and should encourage you to proceed on the lines so far followed 
by you in breeding this new Hybrid Cotton.” 

In Trinidad the Department has distributed to 17 growers seeds 
supplied by Mr. Thornton sufficient to plant 64 acres, and about 150 acres 
.are under this crop in Tobago— some 60 to applicants at the Botanic 
Station. 

Publications. — The following publications have recently been issued : — 


(l.j “Notice to Cotton Growers in Tobago.” 

(2.) “Quarterly Calendar of work on Cacao Plantations” by Mr. 
Brunton. 

(3.) “ Crop Record Card for Cacao.” 

(4.) Bulletin of the Department for -Tune, 

(5.) “ Courses of Reading— Practical Agriculture” (Revised Edition). 
(6.) Circular No. 11—“ Short hints on Cacao cultivation for Peasant 
Proprietors,” by Mr. Plummer. 

(7.) Circular No. 12— “ Notes on the good cultivation of Cacao” by 
Mr. J. C. Augustus. 


A box of cigars from Tobago, brought over by Mr. Thornton was also 


exhibited. 


(Sgd.) W. G. Preeman. 


In March an investigation was commenced (with the co-operation of Mr. 

J. Mclnroy) of the quantity and quahty of the milk yielded by the cows 
on the Government P'arm. The yield given by each animal was measured 
and a fair sample of its milk sent to the Laboratory in order that its 
-quality might be valued by analysis. 


Mr, Shrewd- " 
bury’s Beporfe., 
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65 cows have been examined up to date, including :™“40 half-bred 
JZebiis, 13 half-bred Eed Polls, 8 half-bred Guernseys, 2 half-bred Short 
Horns, 1 Holstein and 1 Guernsey. 

The cows which gave more than 5 quaa’ts of milk were classed as 
“very good” and further sub-divided into 4 classes according to tliB quality 
of milk given. 

These classes were : — 

“ Very Good,” per cent, of fat of o‘5 or more. 

“ Good,” fat of 3 and upwards but less than 3-5. 

“ Poor,” fat of 2 and npwnxrds hut less than 3'0. 

“Very Poor,” less than 2‘0. 

The comparison was favourable to the half-bred Zebus. They showed 
27^ per cent, of “good” and “very good” cows as compared with 25 per 
cent, and 23 per cent, for half-bred Guernseys and half-bred Eed Polls 
respectively. 

Amongst the half-bred Zebus there is the best cow of the 65, giving the 
largest quantity and the best quality of milk. The figures of this milk 
were : — Total solids 14'1 per cent. ; solids not fat 8‘9 per cent. ; fat 5’2 per 
cent, which is well above the Government Standards of the United 
Kingdom and Trinidad. 

In this class there is also the coxv wdiich gives the best figures for 
quality, namely : — Total solids 14'3 per cent. ; solids not fat 8’1 per cent. ; 
fat 6’2 per cent. 

It would appear possible to obtain very fine cows by selective breeding 
from this class. 

The Guernsey cow gave milk of almost the same quality as the best of 
the Half-bred Guernseys, and the yields given by these cows were identical 

The Half-bred Short Horns were classed as “Very Good” both in 
quantity and quality of milk. 

The Holstein gave “ good ” quality of milk. The quantity yielded was 
poor, hut the cow is young and will no doubt give larger quantities of milk 
later. 

I hope shortly to publish a full account of this investigation in the 
Departmental [/See pp. 220-24,] 

(Sgd.) Herbert S. Sure wsBUBV, 

At the end of June I happened to be in the Talparo district and took 
the opportunity of inspecting the plots on the Perseverance Estate. Every- 
thing was found to be in order, but owing to the two oontrol plots being 
very close to one another, it has been thought advisable to add an extra 
control plot. 

On August 2, I inspected the cane plots at Malgretoiit and the 
cacao plots at New Grant. 
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The canes are looking exceedingly well. On three of the plots the 
manures were applied too liberally, so that the entire plot ’was not manured. 
This, however, in no way detracts from the value of the experiments, as 
instead of the plots being an acre each, they will now be J, and ^ of an 
acre respectively. 

The cacao plots at New Glrant presented a healthy appeaa’ance, there 
were a few fro it of all sizes and a good show of small chireros. 

No pen manure has been applied to plots 6 and 12 as originally 
intended. 

The cane and cacao plots at Esperanza were inspected last week, 

The canevS are healthy hut backward. Cacao pickings '^v'ill he late. 

It has been suggested to me to have printed forms for sending in the 
returns of the cacao pickings, and I beg to have your sanction to have 
the necessary forms printed not only for cacao, but for coconuts also. 

(Sgd.) Joseph be Veuteuil. 


I have the honour to report with regard to the rubber industry, that a Mr. Collens’ 
series of experimental tappings was commenced on Hevea trees at the 
Experiment Station, St, Clair, on Monday July 3, at 8 o’clock. Due 
announcement was made in the daily papers, and several gentlemen 
interested in rubber were present. Quite recently (August 11) a demon- 
stration in tapping and in preparing Hevea rubber was given to the mem- 
bers of the Agricultural Society and was well attended. The trees have 
been divided into the following blocks 

Trees Nos. 1, 2, 3, 6. These were tapped on' the full herring-bone 
system on one half their circumference from September 12, 1910, 'to Feb- yieiders. 
ruary 28, 1911, during which period they yielded respectively 54*5, 53*8, 

53*8, and 22*7 ounces. They are all yielding a fair amount of latex, No. 6 
however still continues to yield less than the others.. 

Trees Nos. 4, 5, 7, 8, Tapped as above, hut poor yielclers, the latex is and Division- 
yellowish in colour and the rubber not so tough or resilient as the rest. yielders 
Nos, 4 and 5 yielded respectively 14*3 and 8 ounces during the period Sep- 
tember 12 to December 31, 1910, after which they ceased to flow. No. 5 


tree has given a very small amount of latex for the half month of July. 

Two large Hevea trees in the Valley in the back of Government 
House grounds. Age estimated at 30 years. The measurements are as Trees^l^os. 13 

follows — Govt, House 

No. 12. No. IS. Valley. 


Girth at one foot from ground... 54 in. 

Girth at six feet from ground ... 44 „ 

These were both tapped on opposite quarters with five half herring- 
bone cuts. 

. Tapping was started on February 13, 1911, but had to be discontinued 
on March 13, as the trees had dropped their leaves and were seeding. Both 
trees are heavy yielders, the latex containing 50 to 70 per cent, of dry 
rubber, as compared with 35 to 45 per cent, of rubber found in the younger 


64 in. 
51 „ 
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trees at St. Clair. During the period above mentioned the yield from the 
two trees combined was six pounds of cured rubber. They continue to 
yield a good flow of latex. 


4th Division— 
Newly tapped 
trees at St. 
Clair -“Trees 
Nob, 14 to IT 


Six trees tapped on half herring bone system over one-fourth the girth 
of the tree for comparison with Nos. 20 to 25, which are being tapped 
on the double herring hone system over the same area. The trees are 
yielding fairly well, one (No. 18) is conspicuous for its high yield, giving 
21‘14 ounces of dry rubber during the month of July. As this tree, in dis- 
tinction to the others, is producing a large crop of seeds, this liigli yield is 
very interesting and instructions have been issued to keep tlie latex separ- 
ate from that of the other trees, so that a special record may be kept of its 
yield and the quality of the rubber investigated later on. 


5th Division— Trees Nos. 20 to 25. Same size as preceding trees, but tapped on 
trels^at^Si double herring bone system, over one-fourth of the girth of each tree. All 
Clair. yielding fairly well. No. 21 however is a good deal behind the 

others. 


These trees are been tapped on every alternate clay, allowing one day’s 
rest between each tapping. 


The registered yields in latex and dry rubber for the month of July are 
as follows : — 

Yields July 3 to 31. 



Latex c.c. 

Dry Rubber ounces. 

Latex o.c. 

Dry Rubber ounces, 

1 

... 869 

9‘97 

15 

1061 

1441 

2 

748 

6-33 . 

16 

385 

5*08 

3 

... 498 

11*05 

17 

390 

516 

4 

... 129 

1*69 

18 

1916 

2114 

5 

... 34 

0*44 

19 

.566 

748 

6 

... 379 

4*82 

20 

450 

6*04 

7 

... 287 

3*77 

21 

212 

2-84 

8 

... 421 

5*53 

22 

747 

10*02 

12 

... 2705 

34*47 

23 

518 

6*95 

13 

... 2231 

28*82 

24 

504 

6*76 

14 

... 576 

7*56 

25 

499 

6*70 


Younfi HevBa tapping experiments on the hundred three and a lialf years old 

expenmentsat trees at Non Pareil Estate, Sangre Drande, having been discontinued as it 
Grande was found that the trees were dropping their seeds. Three pounds six 
ounces dry rubber were obtained from sixteen tappings or slightly over half 
an ounce per tree. The system adopted was one V or double herring-bone 
covering half the girth of the tree, and Messrs. Lewis and Peat of Mincing 
Lane, who examined the West Indian exhibits at the recent International 
Eubber Exhibition, reported as follows on these biscuits Fine, well 

prepared, smoked Hevea biscuits, in excellent condition. . 

These biscuits show little room for improvement. . . . . ” 
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^ In company with the Acting Director I visited Verdant Vale Estate, 
Arima where five trees were tapped. These trees had been tapped pre- 
viously on November 2 and 17, 1910. The results are as follows 


Tree "No. 

Approx. 

Girth Nov. 1910. 

Girth July, 

Increase in 


Age. 

inolm. 

1911. 

8 months. 




mches. 


H. 

8 years 

43 

48 

5 

J. 

12 „ 

72 

76 

4 

K. 

10 „ 

48 

50 

9 

L. 

s „ 

39 

42 

3 

M. 

8 u 

35 

38 

3 


Yield in Cubic Centimetees. 


Tree No. 

Nov. 1910. 

Nov. 17, mo. 


July, 1911. 

H. 

560 c.c. 

430 c.c. 


56 c.c. 

J. 

750 „ 

430 „ 


1,020 „ 

K. 

250 „ 

160 „ 


510 „ 

L. 

100 „ 

35 „ 


113 „ 

M. 

100 „ 

70 „ 


170 „ 


I take great pleasure in reporting that the rubber exhibits in general 
from Trinidad and Tobago have been most favourably commented upon 
and especially the Castilloa exhibits from Caledonia and Easterfleld, 
Tobago, the brokers reporting that “ they were better than anything we 
have seen either from Mexico or anywhere else.” In a recent letter Pro- 
fessor Oarmody states : “ I am glad to say that all our samples received 

great attention the samples of rubber prepared by the frame 

method attracted very favourable notice at the Exhibition and they and 
others have surprised many persons that Castilloa could be so prepared so 
accustomed have they been to its black sticky appearance.” 

(Sgd.) A. E. CoLLENS, 


11. Mycologist’s Report: — 


Mycologist’s 

Eeport. 


The greater part of my time during the past mouth has boen spent on the 
froghopper problem. The experiments which have been made with the fungus 
so far show that the insects can be artificially inoculated with the fungus in 
the field, and that they contract and spread the disease. Both methods 
which have been tried have proved successful in inoenlating the insects. 
However the disease has not spread as rapidly as I thought it would, and 
from observations which I have made I think some other method of inocu- 
lating the insects will have to be resorted to. I am still of the opinion that 
the fungus should be grown in large quantities in cabinets similar to the 
one which I had made and tried last year, so that spores could be obtained 
in large quantities and distributed broadcast with the dusting machine over 
the fields. On account of lack of room in our laboratory in the Gardens I 
have been unable to grow fungus in any great quantities. 


Tree diseased, canker entered throngh some previous tapping. On chiselling the 
cankered area a large amount of greenish liquid spurted out. 
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Blight has already appeared in one or two fields in some places and 
from a study of these fields it seems very clear that the bliglit is caused by 
nymphs hatched from eggs laid at the beginning of the rainy season. The 
field which shows the blight most distinctly is one of plant canes adjacent 
to a field which was badly blighted last year and whicli lias been turned 
out this year. The eggs which were laid in tbe cane trash late last 
year remained on the ground with the trash after cutting, and hatched at 
the beginning of this rainy season. Insects from these eggs have laid the 
eggs from which the nymphs have come and are causing the present ont« 
break of blight in the plant canes. 

The cacao spraying experiments will be taken up again shortly, have 
already reported results of this work for the first half year. Spraying will 
he begun again within the next month as the trees are just beginning to put 
out the crops. 

I have also continued my work on the Panama disease of banana. 

12. Acting Entomologist’s Keport : — 

Adult froghoppers were numerous early in July, these were doubtless 
from eggs that had aestivated, or lain dormant, during the dry season. 

The dry season this year broke up very gradually and it was well into 
June before really heavy showers began and conditions became suitable for 
egg-hatching. 

Early this month I noticed a great falling off in numbers of adults, but 
freshly laid eggs and nymphs were found in great numbers, a large propor- 
tion of the latter were first and second stage nymphs. 

At this season I would strongly recommend crushing the young nymphs 
wherever spittle is plentiful, this can be done at the same time that the 
canes are weeded and trashed. 

It has been stated that froghoppers re-appeared in the same field that 
had been trashed the previous year, and that the attack was as bad as if 
no such preventive measures had been taken. The development of a 
migratory instinct in the froghopper seems to have been overlooked i 
This would easily account for the re-appearance of froghoppers in the 
same field : a field could be re-inf eoted from any part of the same estate, 
especially from any abandoned cultivation. 

The development of the migratory instinct at certain seasons is well 
known to occur in many orders of insects. 

dough says “ occasionally of course a female wanders, and if carried 
by the wind may go to some distance and start a new centre of infection,” 
there is no reason why this “ wandering ” should not he done on a larger 
scale, and assume considerable proportions at suitable seasons, even 
though the females as a rule are of sedentary habits. 



259 


MISCELLANEOUS. ^CoiUiwied. 

Cottoii Stainers //.oiyarcZt and I). AoTyart^ivarmmor) together 

with Cacao podhoppars and miscellaneous insect pests have been very 
plentiful this season. Thei'e has not been much cotton planted yet in 
Trinidad, but the small quantity of Thornton’s hybrid grown this year 
shows to great advantage and I believe the results of the pickings are 
very good in spite of the stainer. Various experiments are now being 
Tindertaken with a view of finding some means of more effectually 
controlling this pest. 

13. A letter to the Acting Director from Mr. Plummer in connection 

mih m 3iicti(Ae in the Port-of 'Spain Gazette on Mr. Plummer’s on Mr, 

“ Short hints for Peasant proprietors ” was read. Short^ints to 

Peasant 

Proprietors. 

14. C.S.M.P. Commmittee to be asked to report on certain stock Farm 

matters affecting the Government Stock Farm, Tobago. Tobago. 

Laid on the table. 

After thanking the members for their attendance, His Excellency the 
Governor adjourned the meeting to Friday, September 15, ,1911. 

A. DEVENISH, 

St’cretary. 
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^ Stations from wliicli no records were received previous to 1911. 
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